ORANGE COUNTY
SOIL AND WATER
CONSERVATION DISTRICT

=

LOST RIVER WATERSHED
FINAL WATER QUALITY MONITORING STUDY

V3 Companies
September 2006




LOST RIVER WATERSHED
FINAL WATER QUALITY MONITORING STUDY

TABLE OF CONTENTS
CHAPTER PAGE
1.0..... . EXECUTIVE SUMMARY ..ottt sttt 1
2.0....... ACKNOWLEDGEMENTS ......oooiitiiiiiieieie bbb 3
3.0....... INTRODUCTION ..ottt sb bbb 3
4.0.......METHODS ...ttt b bbbt 10
4.1  Biological Evaluation Methods...........cccceoviieiiiieiiie e 10
4.2 Physical Evaluation Methods............cccooueieiiieiiienn e 10
4.3  Chemical Evaluation Methods...........cccceveiiiiiein e 10
5.0, RESULTS Lttt 11
5.1  Biological Evaluation RESUILS...........cccceiieiieiiiie e 11
5.2  Physical Evaluation ReSUILS..........ccccoueiiiiieiieiieic e 14
5.3  Chemical Evaluation RESUILS ..........cccueieiiieiieirec e 15
5.4 FIEld REVIEW ....veieiicice ettt 18
B.0.......DISCUSSION ...ttt bbbttt 18
7.0.......SUMMARY AND RECOMMENDATIONS........cccootiiniriiiiiene s 26
8.0....... REFERENCES ..ottt bbb 28
Final Water Quality Monitoring Report V3 Companies o i

Lost River — 04010 September - 2006



LIST OF TABLES PAGE

TABLE 1 - LOST RIVER WATERSHED, ACRES OF WINTER COVER CROP ...uvtviiiiiiiiiiiiitieee e 4
TABLE 2 — LOST RIVER WATERSHED, SAMPLING STATIONS ....uttiitiieeeeiiiiirireeeeeeeessinnrsneeeeseessssnnnnnns 9
TABLE 3 — BENTHIC MACROINVERTEBRATE COLLECTED BY STATION, APRIL 2004 .........ccevvvnnnnne. 12
TABLE 4 — BENTHIC MACROINVERTEBRATE RESULTS, SEPTEMBER 2004..........ccooviiiviiieeeee e, 13
TABLE 5 — BENTHIC MACROINVERTEBRATE BIOLOGICAL CONDITION SCORING,

SEPTEMBER 2004 ........ci ittt e st st re e e e e e e s s s s sab bbb aeeeeeesssannrees 14
TABLE 6 — QHEI RESULTS FOR LOST RIVER, SEPTEMBER 8, 2004 .........coiiiiieiiiieiiiee e 14
TABLE 7 — SUMMARY OF BASEFLOW SAMPLING WATER QUALITY DATA FOR LOST RIVER,

JUNE 29 AND 30, 2004 ...ttt e e e s eabb e e e e e s s saaraes 16
TABLE 8 - SUMMARY OF STORMFLOW WATER QUALITY DATA FOR LOST RIVER,

JANUARY 5 AND 6, 2005 ....uuiiiiiiiiiiiiiieitiiii ettt er s s saabb b ar e e e e e s s anrees 17
TABLE 9 — BENTHIC MACROINVERTEBRATE AND HABITAT RESULTS FROM IDEM...........coovnnnne. 24
TABLE 10 — WATER QUALITY RESULTS FROM IDEM......ccciiiiiiiiiic e 24
Final Water Quality Monitoring Report V3 Companies e ii

Lost River — 04010 September - 2006



LIST OF EXHIBITS PAGE

EXHIBIT I —PROJECT VICINITY IMAP ...ttt ettt et e e e e e e s st bae e e e e e e e e e 5
EXHIBIT I| = SAMPLING STATIONS, WATERSHED MAP.......coiiiiiiiiiie ettt 6
EXHIBIT 11 = SAMPLING STATIONS, STREET IMAP ..ottt ettt entne e s 7
EXHIBIT IV — BEST MANAGEMENT PRACTICES ....iiiittiiiiieeee s s eiitreie e e e e e e s sentnsaae e e e e e e s s snnnnnnneeeaaessnnnns 19

EXHIBIT V — MODIFIED BloTIC INDEX (MBI) FROM BIOLOGICAL CONDITION, SEPTEMBER 2004 .19

EXHIBIT VI — PERCENTAGE OF REPRESENTATIVE REFERENCE STATION FOR BIOLOGICAL
CONDITION AND HABITAT, SEPTEMBER 2004 ......iiiiiiieietiee et eneeaaans 20

ExHIBIT VII = AMOUNT OF NITRATE IN MG/L FROM BOTH BASEFLOW AND STORMFLOW SAMPLING
EFFORTS, JUNE 2004 AND JANUARY 2005 ... oot eeeeeean e e e aaaneenns 21

EXHIBIT VIII - NUMBER OF COLONY FORMING UNITS (CFU) OF E. coLI IN BOTH BASEFLOW AND
STORMFLOW SAMPLING EFFORTS, JUNE 2004 AND JANUARY 2005.........ccccvveennnne 22

EXHIBIT IX = TURBIDITY VALUES IN NTU’S FOR BOTH BASEFLOW AND STORMFLOW SAMPLING
EFFORTS, JUNE 2004 AND JANUARY 2005 ... oot e e e n e e e aaaneenns 23

Final Water Quality Monitoring Report V3 Companies e iii
Lost River — 04010 September - 2006



APPENDICES

APPENDIX | — V3 COMPANIES FIELD DATA SHEETS

APPENDIX || = MACROINVERTEBRATE VOUCHER SPECIMENS

APPENDIX Il = STATION PHOTOGRAPHS

APPENDIX |V — LABORATORY REPORTS

APPENDIX V — IDEM DATA

Final Water Quality Monitoring Report
Lost River — 04010

V3 Companies e iv
September - 2006



1.0 EXECUTIVE SUMMARY

V3 Companies, Ltd (V3) has conducted the Lost River Watershed Final Water Quality
Monitoring Study for the Orange County Soil and Water Conservation District (SWCD). Exhibit
I shows the Project Vicinity. There are ten sampling stations for evaluating the biological,
physical and chemical condition of the watershed including: macroinvertebrate communities, in-
stream and riparian habitat and water quality parameters. The watershed of the Lost River is
within the karst regions surrounding Paoli, Indiana. The term karst implies the processes and
phenomena associated with the dissolution of bedrock by water. Karst regions typically contain
sinkholes, sinking streams, disrupted surface drainage, caves and underground drainage systems.
This study includes sampling locations within surface riverbeds, underground caverns, swallow
holes, gulfs, true-rises and drybeds of Lost River.

The Lost River watershed evaluated during this study is 106,980 acres. The portion of the river
evaluated during this study has a linear river length of approximately 15.3 miles for perennial
surface water in the upstream reaches, approximately 21.3 miles of linear length for intermittent
drybeds, an estimated 7.5 miles of linear length for underground river systems, and another
perennial surface water stream segment of approximately 25.8 miles for linear length in the
downstream reaches. Beyond the watershed which was studied, there is approximately 20.5
miles linear length of the Lost River downstream of the studied area before the Lost River ends
at it’s confluence with the White River. This watershed study includes eight sampling stations
on Lost River, one sampling station on South Fork Lost River and one on Carter’s Creek. Of
these locations, 4 were sampled for macroinvertebrates, 8 were sampled for water quality during
baseflow conditions and 9 were sampled for water quality during stormflow conditions (see
Exhibit I1). This study follows the guidelines suggested by the Indiana Department of Natural
Resources (IDNR) Lake and River Enhancement (LARE) Program. This study was funded by
the IDNR’s LARE program.

Land use best management conservation practices were implemented by the Orange County
SWCD to improve the Lost River watershed from 2001 through 2005. The land use best
management conservation practices included: winter cover crop, heavy use area feeding pads,
spring development and acres pasture/hayland planting.

Prior to the implementation of the best management practices, there was no baseline study
performed to establish the conditions of water quality, macroinvertebrate communities and
habitat. The study performed by V3 in 2004 and 2005 will provide information on existing
conditions for future comparisons, however, it does not allow for any current interpretation on
the watersheds benefits from the implementation of these conservation practices. We will
attempt to make comparison between the high flow and low flow sampling events, as well as
station to station evaluations, in order to speculate on the effectiveness of conservation practices
within the watershed. Macroinvertebrate monitoring and habitat evaluations were conducted
using the methods provided by the U.S. Environmental Protection Agency. Habitat was
evaluated by using the Qualitative Habitat Evaluation Index (QHEI). Water quality
measurements recorded both in the field with water quality meters and in the laboratory.

Final Water Quality Monitoring Report V3 Companies e 1
Lost River — 04010 September - 2006



V3 followed the LARE guidelines for sampling during high and low flow events. Low flow
event water quality sampling was performed on June 29 and 30, 2004. Macroinvertebrate
evaluation was also performed during this timeframe, as this fell within the LARE recommended
late summer sampling season. The timing on high flow event samples were unable to be
performed during the calendar year of 2004, however, on January 5 and 6, 2005 a stormevent
contributed approximately 2.87 inches of rain from January 1-4 and 2.90 inches on January 5
(the first day of sampling) within the watershed (www.accuweather.com 2006). Local IDNR
staff were present during all of the sampling events and assisted with the collection effort.

The biological evaluation of macroinvertebrate communities performed by V3 followed the
multihabitat approach provided in the USEPA Rapid Bioassessment Protocols for Use in
Wadeable Streams and Rivers, Periphyton, Benthic Macroinvertebrates and Fish, Second
Edition, publication number EPA 841-B-99-002. The preference of the LARE program is to
follow the single habitat approach as described within the above mentioned USEPA publication
or the RBPIII protocol as it is described in the USEPA Rapid Bioassessment Protocols for Use in
Streams and Rivers, Benthic Macroinvertebrates and Fish, publication number EPA/440/4-
89/001. It is important for subsequent evaluations and comparisons to be aware of this data
collection discrepancy.

The evaluation of macroinvertebrate communities within the watershed describe the biological
health at a level which provides insight into point and nonpoint source impacts which otherwise
may or maynot be able to be measured. All four of the evaluated stations posses a slightly
impaired biological condition.

Habitat incorporates all aspects of physical and chemical constituents along with the biotic
interactions. Habitat includes all of the instream and riparian habitat that influences the structure
and function of the aquatic community in a stream. All four of the sampling stations evaluated
for habitat during the Lost River Watershed Final Water Quality Monitoring Study resulted in
Good habitat ratings.

Water quality analysis of the watershed during baseflow and stormflow events showed
acceptable values with the following exceptions. Phosphorus levels were high at 1,2,3,4,5,7,8,9
and 10 during stormflow sampling in January 2005 and at 1,2,3,6,7,9 and 10 during baseflow
sampling in June 2004. Nitrate was measured at high levels at both Stations 1 and 3 during the
June 2004 sampling effort. The stations with the highest levels of E coli were baseflow
conditions at Station 1 (6,300 cfu/100ml) along the South Fork Lost River and stormflow
condition at both drybed sampling stations along Lost River, Stations 5 (4,800 cfu/100ml) and
Station 8 (5,000 cfu/100ml). Stations 5 and 8 also shared the highest turbidity levels, Station 5
(80 NTU) and Station 8 (85 NTU).

In areas of good or excellent habitat, biological communities will reflect degraded conditions
when water quality effects are present. This graph demonstrates a condition where organic
pollution or toxicants will adversely affect biological condition regardless of the quality of the
habitat.
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Land use best management conservation practices have been implemented within the 106,980
acres of Lost River’s evaluated watershed. We recommend the continued implementation of
habitat focused watershed improvement measures within the entire Lost River watershed. We
recommend that similar evaluations use the results of this study to make comparisons on the
health trends of the macroinvertebrate, habitat and water quality conditions of the watershed.

20 ACKNOWLEDGEMENTS

We would like to acknowledge Frank Hodges (with IDNR at the time of V3’s survey) for his
assistance with historical data collection and field sampling efforts. We would like to
acknowledge Treva Brim of the Orange County SWCD for her assistance with sampling efforts,
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3.0 INTRODUCTION

V3 has provided technical services to the Orange County SWCD in conducting the Lost River
Watershed Post-Construction Monitoring Study in Orange County, Indiana. The Orange County
SWCD has performed several land use conservation practices throughout the watershed to
improve water quality conditions from 2001 to 2005. The Lost River is a very unique river. It is
an underground river that flows through caves at depths up to about 150 feet below the surface.
When the river comes to a blockage in the cave or enough volume is not flowing through the
water flows to the surface and creates a “rise”. Then the river flows on the surface until it finds a
sinkhole and it flows back into the caves. In areas the river is completely underground during
normal conditions. In a storm event the river rises and flows in river beds that are normally dry.

The majority of the studies 106,980 acre Lost River watershed (see Exhibit I) is within Orange
County, with the downstream western most portions extending into Martin County and the
upstream portion extending into Washington County. The portion of the river evaluated during
this study has a linear river length of approximately 15.3 miles for perennial surface water in the
upstream reaches, approximately 21.3 miles of linear length for intermittent drybeds, an
estimated 7.5 miles of linear length for underground river systems, and another perennial surface
water stream segment of approximately 25.8 miles for linear length in the downstream reaches.
The underground portions of the river system are difficult to quantify as the majority of the
system has not been mapped, and much of it has not been explored. There is approximately 20.5
miles linear length of the Lost River downstream of the studied area which was not included in
this evaluation before the Lost River ends at it’s confluence with the White River. This study
follows the guidelines suggested by the IDNR LARE Program. The LARE program provided
the funding to carry out the post-treatment monitoring study.

There are ten identified sampling stations that were monitored in the Lost River Watershed.
There were three separate sampling efforts in this study. The baseflow sampling occurred on
June 29 and 30, 2004; stormflow sampling occurred on January 5 and 6, 2005; and the biological
sampling occurred on September 8 and 9, 2004. Stations 1, 2, 3 and 4 had all three sampling
efforts performed during the study. Stations 7, 9 and 10 had baseflow and stormflow
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measurements performed. Station 6 had only base flow measured because it is Tolliver Swallow
Hole and was not assessable during storm flow. Stations 5 and 8 are dry beds and only have
water in them during storm events so were only sampled during the storm flow. There was no
reference station identified for the Lost River. It is difficult to identify ideal parameters for such
an atypical river ecosystem within the karst regions. The study had been designed to omit the
reference station, before V3 bid on the study. For purposes of making the USEPA evaluation
within this report, we have created a representative reference condition. This representative
condition was created by selecting the best recorded value for each of the evaluated conditions,
and projecting an achievable condition for the system that is not specific to one location. All
sampling stations are shown on Exhibit I1.

The Orange County SWCD has performed several land use conservation practices throughout the
watershed to improve water quality conditions. Measurements of the proportions of land using
conservation tillage practices were not available for comparison throughout the years since the
previous monitoring study was conducted. Locations of Lost River’s best management practices
are shown in Exhibit I1l. The amount of winter cover crop used from 2001-2005 is shown in
Table 1. Other best management practices implemented during 2005 included eleven heavy use
area feeding pads, one spring development and 59 acres of pasture/hayland planting.

TABLE 1 - LoST RIVER WATERSHED, ACRES OF WINTER COVER CROP

Year Acres of Cover Crop
2001 1,500
2002 2,000
2003 3,000
2004 1,394.4
2005 641.3
Final Water Quality Monitoring Report V3 Companies o 4
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In 2004 and 2005, V3 performed the Final Water Quality Monitoring Study in accordance with
the guidelines suggested by the IDNR LARE Program. V3 also performed the base flow, storm
flow and biological sampling efforts within the LARE Program’s designated timeframes, and as
a direct result from discussions with regional IDNR staff and Orange County SWCD employees.

The Lost River watershed is in a predominantly rural agricultural and is approximately 106,980
acres upstream of sampling station 10. Lost River terminates at it’s confluence with the East
Fork of the White River. The thirteen different 14-digit hydrologic unit codes (HUC) for the
Lost River watershed are 05120208150010, 05120208150020, 05120208150030,
05120208150040, 05120208150050, 05120208150060, 05120208150070, 05120208150080,
05120208150090, 05120208150100, 05120208150110, 05120208150120 and 05120208160010.
All of the studies sampling stations are described in Table 2, and shown in Exhibit 11.

TABLE 2 — LOST RIVER WATERSHED, SAMPLING STATIONS

Waterway Location Sampling Watershed
Efforts * Area (acres)
Station 1 South Fork Lost River CR 350N M,S,B 11,269
Station 2 Carter Creek Tater Road M,S,B 5,895
Station 3 Lost River Tater Road M,S,B 22,349
Station 4 Lost River Fishers Ford Bridge M,S,B 61,778
Station 5 Lost River CR 100 W S 68,730
Station 6 Lost River Tolliver Swallow Hole B 70,015
Station 7 Lost River Wesley Chapel Gulf S,B 95,599
Station 8 Lost River Roosevelt Road S 62,520
Station 9 Lost River True Rise SB 105,004
Station 10 Lost River Orangeville Road S,B 106,980

*

M = macroinvertebrate
S = stormflow
B = baseflow

All of the stations were selected to provide interpretive data on the respective portions of the
watershed. Stations 1-4 are the most upstream portions of the project and flow above ground
year round so it was possible to take samples during all three of the efforts (baseflow, biological
and stormflow). Stations 7, 9 and 10 are too deep for biological sampling, so only baseflow and
stormflow data collection was possible, so the depth of the Wesley Chapel Gulf, True Rise and
downstream most station on the mainstem of Lost River did not have an evaluation of
macroinvertebrates. Stations 5 and 8 are drybeds with intermittent flow, so only flow under
storm conditions was possible, no baseflow or macroinvertebrate data could be collected.
Station 6 is below ground in a cavern, so collecting stormflow data would be dangerous and the
macroinvertebrate community would be atypical as it is underground, therefore only baseflow
sampling was performed.
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4.0 METHODS
4.1 Biological Evaluation Methods

Macroinvertebrate monitoring followed the USEPA’s Benthic Macroinvertebrate Protocol for
the multihabitat approach. The multihabitat approach involves the systematic collection of
benthic macroinvertebrates from all available instream habitats by kicking the substrate or
jabbing with a dip net. A total of 20 jabs or kicks are taken from all major habitat types in the
reach resulting in sampling approximately 3.1 m? of habitat. The collected organisms are sorted
in the V3 laboratory and identified to the lowest practical taxon. The collection procedure
provides representative macroinvertebrate fauna from all of the available instream habitats
including riffle and run habitat types that provide representatives of scraper and filterer
functional feeding groups, and Course Particulate Organic Matter (CPOM) such as detritus,
leaves, needles, twigs, sticks, bark and other fragments that provide representatives of the
shredder functional feeding group. Sources of CPOM include leaf packs, shorezones and other
depositional areas.

Although the multihabitat approach is provided in the USEPA Rapid Bioassessment Protocols
for Use in Wadeable Streams and Rivers, Periphyton, Benthic Macroinvertebrates and Fish,
Second Edition, publication number EPA 841-B-99-002, the LARE program would have
preferred that the study had followed the single habitat approach as described within that same
publication or the RBPIII protocol as it is described in the USEPA Rapid Bioassessment
Protocols for Use in Streams and Rivers, Benthic Macroinvertebrates and Fish, publication
number EPA/440/4-89/001. The data from survey of the benthic macroinvertebrate community
shortly after the implementation of the land use conservation practices would have been more
readily compared to the data from this survey had the methodology been the same.

Although the reference station is often selected outside of the treatment watershed, it was
thought that the atypical karst system of the Lost River did not translate accordingly to an ideal
reference stream within a different watershed. In order to provide comparative analysis on the
data gathered from this study, a hypothetical station was created using the best data from
combining all of the sampling stations.

4.2 Physical Evaluation Methods

Habitat evaluation followed the Ohio EPA Qualitative Habitat Evaluation Index (QHEI) habitat
assessment approach.

4.3 Chemical Evaluation Methods

Water quality analysis was measured in the field using an In-Situ Multi Parameter TROLL
9000, YSI Model 50B Dissolved Oxygen Meter, LaMotte 2020 Turbidimeter, and MARSH-
McBIRNEY FLO-MATE Model 2000 Portable Flowmeter. V3 performed the water quality
measurements for the following parameters: oxidation-reduction potential, temperature,
conductivity, pH, dissolved oxygen, flow and turbidity. V3 also collected water samples for
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water chemistry analysis in a laboratory for the following parameters: Ammonia, Nitrate,
Nitrite, Total Kjeldahl (baseflow only), Dissolved Phosphorous, Total Phosphorous and
Escherichia coliform.

50 RESULTS
5.1 Biological Evaluation Results

Appendix | contains the field and laboratory data sheets for the benthic macroinvertebrate
communities. Appendix Il contains the transmittal letter and photo-documentation from V3 to
Purdue University, Department of Entomology which accompanied the thirty four (34) voucher
specimens of macroinvertebrates collected during the 2004 study, as well as the response letter
from Dr. Arwin Provonsha of Purdue stating that all 35 macroinvertebrates are accurately
identified. Table 3 lists the macroinvertebrates that were collected during the September 8 and 9,
2004 sampling event at each of the four stations. Table 4 lists general data for the USEPA
evaluation metric by sampling station.
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TABLE 3 —-BENTHIC MACROINVERTEBRATE COLLECTED BY STATION, APRIL 2004

ORDER FAMILY GENUS SPECIES STATION NUMBER
1 2 3 4
Tubellaria Planaria 1 2 3 5
Pelecypoda Corbiculidae Corbicula fluminea 1
Gastropoda Physidae 1
Planorbidae 1
Pleuroceridae 13 4 19 | 24
Annelida Hirudinea 1
Decapoda 1 2 2 3
Amphipoda 10 3 2
Isopoda Asellidae 2
Ephemeroptera | Baetidae 25 | 13 1 4
Heptageniidae Stenacron 2 3
Heptageniidae Stenonema 16 1 4 7
Isonychiidae Isonychia 1 2
Coleoptera Haliplidae 1
Elmidae 9 10 | 12
Psephenidae Psephenus 4 7 20 | 15
Megaloptera Corydalidae Corydalus 1 1
Corydalidae Nigronia 1 1
Trichoptera Helicopsychidae Helicopsyche 1 6 8
Hydropsychidae 11 | 13 2 2
Odontoceridae 1
Philopotamidae Chimarra 2 3 8
Hemiptera Belostomatidae 1
Gerridae 1 3 2
Veliidae Rhagovelia 2
Plecoptera Perlidae Claassenia 1 5 3 1
Odonata- .
Anisoptera Aeshnidae 3 2 2
Corduliidae 1
Odonata- Calopterygidae Calopteryx
Zygoptera 14 3 1 3
Coenagrionidae Argia 3 2 7
Blood-red
Diptera Chironomidae 1 1
Other
Chironomidae 1 12 3
Culicidae 1
Tipulidae 2 1
Total Number of Individuals Evaluated 100 | 100 | 100 | 100
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TABLE 4 — BENTHIC MACROINVERTEBRATE RESULTS, SEPTEMBER 2004

Parameter Relative | Station 1 | Station 2 | Station 3 | Station 4
Reference

Total Number of Taxa 23 19 22 23* 19
Total Number of EPT 8 7 6 g* 6
Taxa
Percent .Contrlbutlon 13 o5 13% 20 24
of Dominant Taxa
Ratio of -
EPT/Chironomidae 57 ol 2.8 9.7 23/0
Modified Biotic Index 3.9 4.0 4.3 3.9* 4.2
Ratio of 275 25 0.875 4.0 27.5%
Scraper/Filterer
Ratio of =
Shredder/Nonshredder 0.11 0.01 Ll 0.03 0.04
Total Number of
Individuals Evaluated ) 100 100 100 100

* indicates highest quality, used as reference station.

The best score from the four evaluated stations was assigned to the relative reference station as
an achievable value for the Lost River watershed. Then station scores are compared to the
relative reference station and assigned biological condition categories based on percent
comparison. The biological condition scoring criteria for each benthic macroinvertebrates
parameter assigns numeric values based on specific percentage of comparability with the
reference.  Qualitative results are converted into quantifiable numeric values of 6 for
nonimpaired, 4 for slightly impaired, 2 for moderately impaired, and O for severely impaired.

The total metric score is then compared to the reference station to provide impairment category
results based on >83% of the reference station for nonimpaired, 51-82% for slightly impaired,
18-50% for moderately impaired, and <17% comparability with the reference station for severely
impaired. These results are shown in Table 5.
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TABLE 5—-BENTHIC MACROINVERTEBRATE BIOLOGICAL CONDITION SCORING, SEPTEMBER

2004
Parameter Relative | Station 1 | Station 2 | Station 3 | Station 4
Reference
Total Number of Taxa 6 6 6 6 6
Total Number of EPT 5 4 9 6 9
Taxa
Percent Contribution
of Dominant Taxa 6 4 6 4 4
Ratio of
EPT/Chironomidae 6 6 0 0 6
Modified Biotic Index 6 6 6 6 6
Ratio of
Scraper/Filterer 6 0 6 2 4
Ratio of
Shredder/Nonshredder 6 0 0 0 6
Total Score 42 26 26 24 34
Percent of Reference 100 62 62 57 81
Impairment Category None Slight Slight Slight Slight

5.2 Physical Evaluation Results

The purpose for evaluating the physical habitat features of the selected locations within the Lost
River watershed is to quantify the condition and quality of the instream and riparian habitat. The
use of the Ohio EPA Qualitative Habitat Evaluation Index (QHEI) was used and is included in
Appendix I. The summary of the QHEI habitat scoring technique from the 2004 surveys are

provided in Table 6.

TABLE 6 - QHEI RESULTS FOR LOST RIVER, SEPTEMBER 8, 2004

Relative Station 1 | Station 2 | Station 3 | Station 4
Reference
Habitat Parameters
Substrate 18 18* 14 17 12
Instream Cover 17 17* 16 16 15
Channel Morphology 11 11* 11* 11* 11*
Riparian Zone and Bank
Ergsion 45 4.5% 4.5% 4 4.5%
Pool/Current Quality 10 8 8 10* 8
Riffle/Run Quality 5 5] 3 4 4
Gradient 6 6* 6* 6* 6*
Total Score 71.5 69.5 62.5 68 60.5
Percent of Reference 100 97 87 95 85

* indicates highest quality, used as reference station.
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5.3 Chemical Evaluation Results

V3 performed the sampling events on June 29 and 30, 2004 and January 5 and 6, 2005. The
parameters included oxidation-reduction potential, temperature, conductivity, pH, dissolved
oxygen, flow, and turbidity. Water quality data sheets for parameters taken in the field are
included in Appendix I. V3 also collected water samples for water chemistry analysis in a
laboratory for the following parameters: Ammonia, Nitrate, Nitrite, Total Kjeldahl (baseflow
only), Dissolved Phosphorous, Total Phosphorous and Escherichia coliform. Results for the lab
are included in Appendix IV. Table 7 shows the results of the baseflow data and Table 8 shows
the results of the stormflow data.
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TABLE 7 — SUMMARY OF BASEFLOW SAMPLING WATER QUALITY DATA FOR LOST RIVER, JUNE 29 AND 30, 2004

Parameter Units St. 1 St. 2 St. 3 St. 4 St. 6 St.7 St. 9 St. 10
Nitrogen, Ammonia mg/L 0.850 0.567 0.624 0.678 1.02 0.524 0.500 0.488
Nitrogen, Nitrate mg/L 11.9 7.83 10.0 9.71 0.864 7.03 6.28 6.60
Nitrogen, Nitrite mg/L 0.044 0.022 0.033 0.036 <0.010 0.013 0.014 0.017
Nitrogen, Total Kjeldahl mg/L 1.68 0.980 0.840 1.12 1.40 0.980 0.700 0.840
Phosphorus, Dissolved mg/L 0.033 0.038 0.028 0.020 0.054 0.062 0.064 0.062
Phosphorus, Total mg/L 0.039 0.041 0.032 0.027 0.064 0.074 0.087 0.077
Escherichia Coliform cfu/ 100ml 6,300 440 310 90 No 60 710 1,030
sample
pH -log [H+] 7.82 8.08 7.96 7.70 7.30 7.36 7.47 7.58
Conductivity umhos/cm 389 437 433 422 432 429 439 465
Air Temperature °C 28.0 28.0 29.0 28.0 22.0 22.0 31.0 20.0
Water Temperature °C 20.8 21.0 21.6 21.0 17.0 17.0 17.0 15.6
Dissolved Oxygen mg/L 11.38 8.64 10.65 10.98 6.55 5.95 7.52 8.05
Dissolved Oxygen % saturation 128% 96% 123% 122% 68% 61% 78% 82%
Turbidity NTU 3.7 1.7 2.9 2.1 8.0 7.8 29.0 12.0
Flow Volume Ft’/second 5.0 3.4 15.0 30.0 27.1 noreading | noreading | no reading
Date of Sampling MM/DD 06/29 06/29 06/29 06/29 06/30 06/29 06/29 06/29
Time of Sampling Military 08:30 08:40 08:50 09:10 10:30 10:00 10:20 11:10
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TABLE 8 —- SUMMARY OF STORMFLOW WATER QUALITY DATA FOR LOST RIVER, JANUARY 5 AND 6, 2005

Parameters Units St. 1 St. 2 St. 3 St. 4 St. 5 St. 7 St. 8 St. 9 St. 10
Nitrogen, Ammonia | mg/L 0.074 0.074 0.077 0.118 0.234 0.177 0.201 0.057 0.051
Nitrogen, Nitrate mg/L 2.04 2.05 2.10 1.77 2.88 4.41 2.05 3.03 3.36
Nitrogen, Nitrite mg/L 0.013 0.011 0.012 0.014 0.015 0.014 0.015 0.011 0.011
Phosphorus, mg/L 0.206 0.202 0.253 0.256 0.281 0.171 0.311 0.093 0.098
Dissolved

Phosphorus, Total | mg/L 0.270 0.263 0.326 0.364 0.467 0.289 0.537 0.165 0.177
Ef)‘i:}z?;h'a cfu/ 100ml 690 1,600 2 400 2700 4,800 2,000 5,000 2800 940
pH -log [H+] 6.92 6.83 6.90 7.14 6.92 6.82 7.14 6.73 6.75
Conductivity umhos/cm 90.1 109.4 92.4 85.2 156.5 2143 112.8 210.6 2235
Air Temperature °C 3.3 2.2 2.2 1.7 4.4 4.4 5.6 5 5.6
Water Temperature | °C 6.7 7.1 6.8 6.7 10.3 10.8 9.7 11.4 11.6
Dissolved Oxygen | mg/L 12.9 13.1 13.1 12.8 11.8 10.9 113 11.6 10.1

1 0,
Dissolved Oxygen | % 106 107 107 105 104 08 100 105 94
saturation
Turbidity NTU 27 22 35 45 80 45 85 36 33
ORP F¥/second 208 208 194 185 213 259 174 224 230
Date of Readings MM/DD 01/06 01/06 01/06 01/06 01/05 01/05 01/05 01/05 01/05
Time of Readings | Military 08:45 08:15 07:45 07:15 07:30 08:30 11:00 09:30 11:30
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5.4 Field Review

V3 provided Orange County SWCD, LARE staff, as well as the representatives of interested
volunteer water quality monitoring groups with advanced notification of the sampling dates.
Representatives of these organizations were able to attend the sampling events and observe and
learn the field data collection techniques. The biological sampling efforts were performed with
Frank Hodges (IDNR) and Treva Brim (Orange County SWCD) in attendance. Additionally,
Frank Hodges of the IDNR was in attendance during the baseflow and stormflow sampling
efforts.

6.0 DISCUSSION

The macroinvertebrate community results demonstrate a very healthy richness measure at all
four stations through the values of Total Number of Taxa. However, Stations 2 and 4 provide
only 75% of the reference station’s potential for EPT Taxa, and are considered Moderately
Impaired by this metric. Total Number of EPT Taxa stands for the collective orders of
Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies). These three
orders of insects are considered indicative of healthy macroinvertebrate communities and high
water quality. Composition measures such as Percent Contribution of Dominant Taxa will
decrease as water quality, habitat diversity and habitat suitability improve. Composition
measures such as Ratio of EPT to Chironomidae (midges) reflects good biotic condition if the
sensitive groups (EPT) demonstrate a substantial representation. However, if the Chironomidae
have a disproportionately large number of individuals in comparison to the sensitive groups then
this situation is indicative of environmental stress. Both Stations 2 and 3 resulted in a severely
impaired biological condition for this metric, because the relative reference station has a high
value due to the high value at Stations 1 and 4. Otherwise these values are typically
representative of healthy biological communities on a regional scale.

Tolerance/Intolerance measures are intended to be representative of relative sensitivity to
perturbation. The Hilsenhoff Biotic Index developed in 1982 is oriented towards the detection of
organic pollution but is generally not specific to the type of stressor. The Modified Biotic Index
(MBI) was also developed to detect organic pollution and is based on the original species level
index developed by Hilsenhoff. Pollution tolerance values range from 0 to 10 and increase as
water quality decreases. The lower the MBI, the greater the number of pollution intolerant
species (see Exhibit V).

All four of the stations demonstrate a very health tolerance/intolerance measure. The evaluation
of Functional Feeding Groups through the ratio of scraper to filtering collector reflects the
riffle/run community food base. Filtering collectors are sensitive to toxicants bound to fine
particles and should be the first group to decrease when exposed to steady sources of such
toxicants. Station 1 demonstrated severely impaired biological condition and Station 3
demonstrates moderately impaired values for this metric. The ratio of shredders to nonshredders
through the CPOM evaluation demonstrates the riparian zone impacts from the toxicants that are
readily adsorbed into the plant parts within the CPOM. Stations 1, 2 and 3 all showed severe
impairment through this evaluation metric.
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EXHIBIT V — MODIFIED BI1OTIC INDEX (MBI) FROM BIOLOGICAL CONDITION, SEPTEMBER 2004

MBI Value .

Station 1 Station 2 Station 3 Station 4
Station Number

Habitat incorporates all aspects of physical and chemical constituents along with the biotic
interactions. Habitat includes all of the instream and riparian habitat that influences the structure
and function of the aquatic community in a stream. The presence of an altered habitat structure
is considered one of the major stressors of aquatic systems. The presence of degraded habitat
can sometimes obscure investigations on the effects of toxicity and/or pollution. The Ohio EPA
QHEI total score values are classified within four quality categories: Excellent = 76 to 100,
Good =51 to 75, Fair = 26 to 50, Poor = 0 to 25. All four of the sampling stations evaluated for
habitat during the Lost River Watershed Final Water Quality Monitoring Study resulted in Good
habitat ratings.
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Exhibit VI graphically displays comparisons of each of the four stations to the relative reference
station. The reference station is normalized at 100% of the habitat scoring and 100% of the
biological condition. This represents the achievable potential of each sampling station. The
biological data source for this graph can be found on Table 5, the habitat data source can be
found on Table 6.

EXHIBIT VI — PERCENTAGE OF REPRESENTATIVE REFERENCE STATION FOR BIOLOGICAL
CONDITION AND HABITAT, SEPTEMBER 2004

Biological Condition vs Habitat
110
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A
2
90 1
X
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s 80 X Station 2
£ # Station 3
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60
50 T T T T T
50 60 70 80 90 100 110
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The relative reference stream represents regional expectations with 100 for both habitat and
biological condition. Station 1 and 3 are both comparable to the reference for habitat and are
both slightly impaired for biological condition. Stations 2 and 4 are both supporting for habitat
and slightly impaired for biological condition. The relationship between habitat quality and
biological condition demonstrates that good quality habitat will support high quality biological
communities, and responses to minor alterations in habitat will be subtle and of little
consequence. Discernible biological impairment results as habitat quality continues to decline.

In areas of good or excellent habitat, biological communities will reflect degraded conditions
when water quality effects are present. This graph demonstrates a condition where organic
pollution or toxicants will adversely affect biological condition regardless of the quality of the
habitat.
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Phosphorus levels are high at 1,2,3,4,5,7,8,9 and 10 during stormflow sampling in January 2005
and at 1,2,3,6,7,9 and 10 during baseflow sampling in June 2004. The only station sampled that
was not over the 0.03 mg/L level which can cause algal blooms was Station 4 during baseflow
and the value (0.027 mg/L) was just barely below that level (Vollenweider 1968, Wetzel 1975).

Nitrate (NOs) generally occurs in trace quantities in surface water but may attain high levels in
some groundwater. In excessive amount, it contributes to the illness known as
methemoglobinemia in infants. A limit of 10 mg/L has been imposed on drinking water to
prevent this disorder. Stations 1 and 3 during the June 2004 sampling effort had reached these
high levels, shown in Exhibit VII.

EXHIBIT VII - AMOUNT OF NIRATE IN MG/L FROM BOTH BASEFLOW AND STORMFLOW SAMPLING
EFFORTS, JUNE 2004 AND JANUARY 2005.

12+

10+

Nitrate (mg/L) 6
O Baseflow

B Stormflow

1 2 3 4 5 6 7 8 9 10
Station Number

Escherichia coli, know as E coli, is a member of the fecal coliform group of bacteria. When this
organism is detected within water samples, it is an indication of fecal contamination. E coli is an
indigenous fecal flora of warm-blooded animals. Contributions of detectable E coli colonies
may appear within water samples due to the input from human or animal waste. The state
standard in Indiana for E coli is 235 cfu/100mL. The measure of cfu per 100 mL means the
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count of colony forming units that exist in 100 milliliters of water. All stations analyzed during
the stormflow sampling of January 2005 tested much higher than level, including Stations:
1,2,3,4,5,7,8,9 and 10. Five of the seven stations analyzed during the baseflow sampling effort
of June 2004 tested higher than this level, including Stations: 1, 2, 3, 9 and 10. The only two
stations that were below this level were Stations 4 and 7. E. coli counts are shown by station in
Exhibit VIII. The most contaminated location was Station 1, the upstream most station on South
Fork Lost River, where the concentration of E coli (6,300 cfu/100ml) was more than six times
that of any other station analyzed during the baseflow sampling effort.

EXHIBIT VIII - NUMBER OF COLONY FORMING UNITS (CFU) OF E. cOLI IN BOTH BASEFLOW AND
STORMFLOW SAMPLING EFFORTS, JUNE 2004 AND JANUARY 2005.

7000—

6300

E Baseflow
B Stormflow

Number of cfu/100 ml

Station Number

Interestingly, the stations with the highest levels of E coli were both drybed sampling stations,
Stations 5 (4,800 cfu/100ml) and Station 8 (5,000 cfu/100ml). These two stations also shared the
highest turbidity levels, Station 5 (80 NTU) and Station 8 (85 NTU). Turbidity values by station
are shown in Exhibit IX. Perhaps this was due to the higher concentrations of bacteria and fine
particles building up in these typically dry riverbeds and the stormevent carrying a plume
through these reaches that otherwise would not be at these heightened levels under perennial
flow conditions.
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EXHIBIT IX—-TURBIDITY VALUES IN NTU’S FOR BOTH BASEFLOW AND STORMFLOW SAMPLING
EFFORTS, JUNE 2004 AND JANUARY 2005.
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Indiana Department of Environmental Management (IDEM) has performed sampling of
macroinvertebrates, habitat and water quality at four sites (Carters Creek was sampled twice at
the same location) within the Lost River Watershed from 1993 to 2002 (see Table 9). Of the
four stations, two of these are identical to locations sampled during V3’s study. Direct
correlation with IDEM data is limited as different collection methods were used in each study for
macroinvertebrates. Kick samples and Hester/Dendy samples were collected for the IDEM sites
while multi habitat kick net samples were taken in the V3 study. Alternative seasons were used
for several of the IDEM samples, so it would be difficult to compare as the biological
community changes depending on the time of year. Also as many as 352 individual
macroinvertebrates were identified in the IDEM sample, while the protocol that V3 followed
limited the samples to 100 individuals. This discrepancy could affect value interpretation to a
significant degree. However, it is important to note from the IDEM data that the Lost River’s
macroinvertebrate results demonstrate healthy communities. While the QHEI data is more
directly comparable there were different categories and different scales for the categories that
were used from 1993 to 2004. In the IDEM data, habitat also demonstrated high quality
conditions. The water quality parameters were limited to Water Temperature, Dissolved
Oxygen, pH and Specific Conductance (see Table 10). No interpretive conclusion can be drawn
from comparing IDEM’s data to V3’s data. It should be noted that all of the water quality
parameters, although representing a unique karst river system, are within regionally acceptable
levels as compared to values throughout the state (DJ Case 2005).
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TABLE 9 — BENTHIC MACROINVERTEBRATE AND HABITAT RESULTS FROM IDEM

Stream Name Station ID Location | Sample QHEI HBI
Date

Lost River WEL150-0007 425N 8/6/02 70 4.45

Lost River WEL150-0005 | Tater Rd. | 10/28/93 87 4.3

Carters Creek WEL150-0006 | Tater Rd. | 11/2/93 89 3.97

South Fork Lost River | WEL150-0004 | CR350 N | 11/2/93 85 4.67

Carters Creek WEL150-0006 | Tater Rd. | 8/27/97 80 4.57

TABLE 10— WATER QUALITY RESULTS FROM IDEM
Waterway | Station ID | Location | Sample Water Dissolved pH Turbidity |  Specific
Date Temp. Oxygen |(-log [H+])| (NTU) |Conductance
(°C) (mg/L) (umhos/cm)
Lost River |WEL150-0005 |Tater Rd. |10/28/93 104 10.51 7.96 - 580
gfgteelf WEL150-0006 |Tater Rd. | 11/2/93 |  6.46 10.23 7.96 - 587
South Fork v e1 150-0004 |CR 350 N | 11/2/93 5.98 11.53 8.27 - 539
Lost River
gfgteelf WEL150-0006 |Tater Rd. | 8/27/97 |  22.25 7.93 8.47 - 483
Lost River |WEL150-0001 |Tater Rd. | 7/10/97 24.26 7.65 7.98 94.09 112
Lost River [WEL150-0001 |Tater Rd. | 6/11/97 16.68 9.26 7.69 11.3 401
Lost River [WEL150-0001 |Tater Rd. | 4/30/97 13.1 9.75 7.92 6.09 403
Lost River |WEL150-0001 |Tater Rd. | 3/18/97 8.96 10.37 7.76 257 331
Lost River |WEL150-0001 |Tater Rd. | 9/22/97 19.38 10.44 8.07 4.8 464
Lost River [WEL150-0001 |Tater Rd. | 12/2/97 6.9 11.44 8.03 37.4 471
South Fork Vernon
Lost River WEL150-0008 School Rd. 9/9/97 19.56 6.44 7.82 23.39 420
Lost River [WEL150-0007 |425 N. 7/30/02 23.27 4.35 7.01 7.8 472
Lost River [WEL150-0007 |425 N. 9/18/02 20.05 7.65 7.69 5.69 468
Lost River (WEL150-0007 (425 N 8/6/02 24,75 8.65 7.53 13 461
Lost River |WEL150-0007 (425 N. 6/26/02 23.79 10.62 8.68 8.5 449
Lost River |WEL150-0003 |E of 337 8/14/02 24.26 1.7 7.98 8.35 412
Lost River |WEL150-0003 |E of 337 7/30/02 28.29 8.06 7.98 4.36 448
Lost River |WEL150-0003 |E of 337 8/6/02 28.43 8.33 8.07 5.48 441
Lost River |WEL150-0003 |E of 337 8/20/02 25.85 8.97 8.05 6.94 426
Lost River |WEL150-0003 |E of 337 8/27/02 25.67 9.45 8.06 6.17 405
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From 1996 to 2002 IDEM collected four (three are in the study area) fish tissue samples to
evaluate for contaminants on the Lost River (see Appendix V). The study summary results have
been included in this report as an Appendix, but no analytical interpretation is provided. The
data is up to ten years old and watershed conditions may have changed. There was also two fish
surveys that were completed. One was on the South Fork Lost River (1997) and the other was
on the Lost River (2002). This data is included in Appendix V. Additionally, limited water
chemistry data from inorganic, organic and metal analysis was performed for 6 samples from
2002, for the following parameters: Alkalinity, CBOD5, Chloride, COD, Coliforms, Cyanide, E.
coli, Hardness, Nitrate+Nitrite, Total Phosphorous, Sulfate, TDS, TKN, TOC, TS, TSS,
Aluminum, Arsenic, Cadmium, Calcium, Chromium, Copper, Iron, Lead, Magnesium,
Manganese, Mercury, Nickel, Potassium, Selenium, Sodium and Zinc.
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7.0 SUMMARY AND RECOMMENDATIONS

V3 Companies, Ltd (V3) has conducted the Lost River Watershed Final Water Quality
Monitoring Study for the Orange County Soil and Water Conservation District (SWCD). Exhibit
I shows the Project Vicinity. There are ten sampling stations for evaluating the biological,
physical and chemical condition of the watershed including: macroinvertebrate communities, in-
stream and riparian habitat and water quality parameters. The watershed of the Lost River is
within the karst regions surrounding Paoli, Indiana. The Lost River watershed evaluated during
this study is 106,980 acres. The portion of the river evaluated during this study has a linear river
length of approximately 15.3 miles for perennial surface water in the upstream reaches,
approximately 21.3 miles of linear length for intermittent drybeds, an estimated 7.5 miles of
linear length for underground river systems, and another perennial surface water stream segment
of approximately 25.8 miles for linear length in the downstream reaches.

Prior to the implementation of the best management practices, there was no baseline study
performed to establish the conditions of water quality, macroinvertebrate communities and
habitat. The study performed by V3 in 2004 and 2005 will provide information on existing
conditions for future comparisons, however, it does not allow for any current interpretation on
the watersheds benefits from the implementation of these conservation practices.

The evaluation of macroinvertebrate communities within the watershed describe the biological
health at a level which provides insight into point and nonpoint source impacts which otherwise
may or maynot be able to be measured. The four upstream most stations were the only stations
evaluated for macroinvertebrates, as the other stations were nonsuitable for the collection effort
due to dryness, depth or lack of habitat. All four of the stations posses a slightly impaired
biological condition.

Habitat incorporates all aspects of physical and chemical constituents along with the biotic
interactions. Habitat includes all of the instream and riparian habitat that influences the structure
and function of the aquatic community in a stream. The presence of an altered habitat structure
is considered one of the major stressors of aquatic systems. The presence of degraded habitat
can sometimes obscure investigations on the effects of toxicity and/or pollution. All four of the
sampling stations evaluated for habitat during the Lost River Watershed Final Water Quality
Monitoring Study resulted in Good habitat ratings.

Water quality analysis of the watershed during baseflow and stormflow events showed
acceptable values with the following exceptions. Phosphorus levels were high at 1,2,3,4,5,7,8,9
and 10 during stormflow sampling in January 2005 and at 1,2,3,6,7,9 and 10 during baseflow
sampling in June 2004. The only station sampled that was not over the 0.03 mg/L level which
can cause algal blooms was Station 4. This may be a result of the extensive winter cover
locations implemented through the land use conservation best management practices program.
Please see Exhibit 111 for the significant portions of the land surrounding Lost River upstream of
Station 4 which participated in this program. It is likely that the cover crop provided the
necessary filtration and buffer to prevent the higher levels of phosphorus within the mainstem of
the Lost River.
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Nitrate was measured at high levels at both Stations 1 and 3 during the June 2004 sampling
effort. Since Station 3 is immediately downstream of Station 1, it is assumed that the nitrate
source is coming from the South Fork of Lost River and not from the headwaters of Carter
Creek. It is recommended that more focus be placed on implementing additional land use
conservation best management practices along the Orange County and Washington County
agricultural lands surrounding the South Fork of Lost River.

The stations with the highest levels of E coli were baseflow conditions at Station 1 (6,300
cfu/100ml) along the South Fork Lost River and stormflow condition at both drybed sampling
stations along Lost River, Stations 5 (4,800 cfu/100ml) and Station 8 (5,000 cfu/100ml).
Stations 5 and 8 also shared the highest turbidity levels, Station 5 (80 NTU) and Station 8 (85
NTU). Perhaps this was due to the higher concentrations of bacteria and fine particles building
up in these typically dry riverbeds and the stormevent carrying a plum through these reaches that
otherwise would not be at these heightened levels under perennial flow conditions.

In areas of good or excellent habitat, biological communities will reflect degraded conditions
when water quality effects are present. This graph demonstrates a condition where organic
pollution or toxicants will adversely affect biological condition regardless of the quality of the
habitat.

Land use best management conservation practices were implemented by the Orange County
SWCD’s to improve the Lost River watershed from 2001 through 2005. The land use best
management conservation practices included: winter cover crop, heavy use area feeding pads,
spring development, and pasture/hayland plantings. The best management land use conservation
practices implemented by the Orange County SWCD to improve the Lost River watershed were
all located within rural agricultural areas.

This report recommends that further implementation of land use best management practices
continue to be implemented to prevent degradation to macroinvertebrate communities, habitat
and water quality within this unique river system. Specific water quality improvements in
bacteria, nitrogen as nitrates, and turbidity are warranted. This report recommends taking further
measures to install additional winter cover crops, heavy use area feeding pads and
pasture/hayland plantings. Along with the addition of no-till conservation tillage, stormwater
runoff diversions, cool season grass filter strips, pipe structure grade stabilization structures, rock
rip-rap grade stabilization structures, grass waterways, tree plantings, waste management
containment systems, and water and sediment control basins.
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BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

I'= immature; P = pupa; A =adult TI= Taxonormists mitials

TotalNo. Organlsms __ OO

Total No. Taxa _ﬁ—

obn Tark _ page of
STREAM NAME s+ Rier LOCATION (P 2¢p A
STATION# ___| RIVERMILE, STREAM CLASS
LAT___ ' LONG RIVER BASIN
STORET # AGENCY .

OOLLECTEDBY £ R (0 (L DATE3/4/04 | LoT# -
TAXONOMIST (,}(L DATE_{{3/0S | SUBSAMPLE TARGET{L100 01200 0 300 Q Other ___
Enter Fsmily and/or Genus and Species name on biapk ilne

Organlsms No. | LS { TI |TCR Organlsms No. | LS | TI |TCR
Oligochacta Megaloptera m:‘ fo | hc‘"ﬂ(‘:ﬁ‘ 21T v !
Coryda bde pyrmhZ | T loce]
Hirudinea Com%r‘a?"f‘mw““ (3;)4 Al I
Isopoda ——
Arnphipoda Diptera Varvat | 11 - ¢ Luidat 21T bootlt
_ Uw'],"‘d-. | s IR Pd N T
Decapoda |\\\ I A fo | [T R (D |4 1T le |
Erfenddfitn | 1T M1 4 o N I
‘5'«*“; LH+GoAM Wl |y LM ™ ol s [y
i [T riEm r 2 [r Jou s
) |t 8 o |z luw Gl A o 2
-
T | Baghs G-ba]ﬂ o i ull YT
Plecoptera  {JTN DlZz 3ol
Oter ssoonity (01 -A kR 8 | T Jwee| |
Lo mering M &ﬁ A Juill
) an gotpies 4. 28 - calipd .4 T jwee| !
Trichopiehd*o gt 1z || . i
helte — | M Z |z |oee])
Chmer — Oracee f@mc®m\ [ J e} 1
Veli dae B gy 2LAluel,
G e dag 1] '} z A fwoe |
[sxonommic certainty ratmg (TCR) 1-5:1=most certain, 5=least certain. IfrmngmB 5, give reason (eg missing gills). L= lifs stage:

Rapid B:oassessment Prorocofs For Use in Streams and Wadeable Rivers: Per:phyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 3
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

Soth Fork | |
STREAM NAME | g et Rivew LOCATION L
STATION # ! RIVERMILE STREAM CLASS
LAT : LONG RIVER BASIN
STORET # AQENCY
INVESTIGATORS s |, £t LOT NUMBER
FORM COMPLETED BY DATB ! gqéog REASON FOR SURVEY
- < SQ) . M
HABITAT TYPES || Indicate the percentage of ench habitat type present
Bcovble 30 % ([ASnags B8 % M VegetatedBanks 3 %  @Sand_F_ %
B!Submged Macrophytes_ *3 % Q Other ( ) %
SAMPLE Gearused [ D-frame (2 ldck-net 0 Other
COLLECTION :
How were the samples collected? ﬁ wading O from bank Q from boat
Indicate the number of Jabslhf!u txken in each habitat type.
@ Cobble_3 Rsnags 3 - IVegetated Banks_3 A Sand_3
A Submerged Macrophytes__3 B Other ( )
GENERAL
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA :
Indicate estimated abundance: 0= Ahsenthot Observed, 1= Rare, 2=Common, 3- Abundant, 4= Dommant

Periphyton 0 1 3 4 Slimes @1 2 3 4
Filamentous Algae 0 @ 2 3 4 - Macroinvertebrates 01 2 4
Macrophytes 0 1/ 3 4 Fish 0 1(2)3 4

- ) RB(,K bass - f ’
FIELD.OBSERVATIONS OF MACROBENTHOS Banded Sealpin-if

Indicate estimated abundance: 0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Commen (3-9
organisms), 3= Abandant (>10 organisms), 4 = Dominaat (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4| Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4} Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 23 4
Oligochaeta 0 1 2 3 4| sialidae 01 2 3 4
Isopoda 0 1-2 3 4| Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 23 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
(Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 23 4

Culcidas 0 1 2 3 4

de:‘d Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form [ : A-25



-

PHYSICAL CI-IARACTERIZATION/W ATER QUALITY FIELD DATA SHEET

LT Yecloud cover a__ %
]

ciear/sumny Jr.;

(FRONT)
STREAMNAME S M, Wl  loxt . Ruy| LOCATION /P 2¢8
STATION#___} RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS <3, W{L
FORM COMPLETEDBY - DATE REASON FOR SURVEY
TIME j% (R
1o b _

WEATHER Now Past24  Has there a heavy rain in the last 7 days?
CONDITIONS hours O Yss No

a stormn (heavy rain) a '

a ruin (steady rain) Q Alr Temperature ___

showers (intermittent) - O Other

SITE LOCATION/MAP || Draw a map of the site and ludicate the areas sampled {or attack x photograph)

'STREAM eam Subsystem
CHARACTERIZATION f

Stream Origin
Q Glacial

U Swarnp #nd bog

- Q Non-glacial montane

Perermizl U Intermittent O Tidal

mg—fed
E xture of origins

Stream Type

i Coldwater - @ Warrmwater

Catchment Area_

Y? -

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic -
Macroinvertebrates, and Fish, Second Edition - Form !

A-S



; : C

05T Rivea e

;o Ce TR Staten |
PHYSICAL CHARACT ERIZATION;’WATER QUALITY FIELD DATA S]-IEET ?/ 4 / 0q
L™ -t
(BA%K) ' .
WATERSHED Predominant Sm‘-ruuudtng Landuse Local Watershed NPS Pollution
FEATURES Forest Commercial JANo evidence O Some potential sources
Field/Pasture O Indusirial Q Obvious sources .
Agricultural Q Other
Q Residential Local Watershed Erosion :
T None Moderate O Heavy
RIPARIAN Indleate the dominant type and record the domigant species present .-
VEGETATION O Trees TR Shriie R Grastes Q) Herbaceous
{18 meter buffer)
dominant species present .
INSTREAM Estimated Reach Length P m nopy Cover
FEATURES : i Partly open O Partly shaded O Shaded
Estimated Stream Width q m
. High Water Mark I.E m
Sampling Reach Area ™ o ¢ '
Proportion of Reach Represented by Stream
Area in km? (m*x1000) km? Morphology Types
. @Riffie % DFRun_50 %
Estimated Stream Depth _ 5 m A Pool %
Surface Velocity misec Channelized QYes QNo recover
(at thalweg)
Dam Present O Yes _dNo -
hﬁ% WwWOODY LWD . S m?
Density of LWD i/l (LWDY reach area)
| AQUATIC Indicate the daminant type and record the dominaat speuu resent - :
VEGETATION emergen Q1 Rooted submergent oted floating O Free floating
{& Floating Algae & Attached Algae .
-dominant species present
Portion of the reach with aquatle vegetation 5 %
WATER QUALITY || Temperature 65:O0 2 F Water Odors
) N Z;IomnlfNone Q Sewage
Specific Conductance 104 jumhos 2 Petroleum O Chemical
q 27 Q Fishy Q Other
Dissolved Oxygen ___!" ey / L
v ¢ ,__’— Water Surface Oils
pH_* Q ISNIhEk Q Sl:he:fn O Globs O Flecks
one
Turbidity 3. 3 /: o
urbidity @f not measnr
WQ Instrument Used _“Troll 1000 Ciear EI Slightly turbid® O Turbid
ORY = 25~ Opaque O Stam O Other.
SEDIMENT/ Ogars : Depasits :
SUBSTRATE {ormal Q Sewage O Petroleum 2 Sludge 0 Sawdust i Paper fiber [ Sand
Q Slé.lmcal O Anaerobic  OI'None {2 Relict shells 0 Other
er
B Looking at stones which are not deeply
O embedded, are the undersides black in color?
Absent O Slight O Moderatt O Profuse 0O Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) (does not necessarily add up to 100%)
Substrate Dliameter % Composition in Substrate Characteristic % Composition in
Type Sampiling Reach Type Sampliog Area
Bedrock Deetritus sticks, wood, coarse plant
materials (CPOM)
Bouldar | > 256 mm {10™
Cobble 64-256 mm (2.5"-107) Muck-Mud bln.ck.M\rm'y fine organic
Gravel 2-64 mm (0.1°-2.5") )
Sand 0.06-2mm (gritty) Marl grey, shell fragments
Silt - 0.004-0.06 mm
Clay < 0.004 mm (slick)
A-6 Appendix 4-1: Habitat Assessment and Physicochemical Characterization Field Date Sheets - Form !



m Qualitative Habitat Evaluation Index Field Sheet QHEI Score:

6.1

I

River Code: _Slc 4 _RM:

Stream:__Socth TeriS Lot R»e.r-

Date: CU‘!/ oy Location:: S#e. |

Scorers Full Name: £4 _ Blmaove _Affillation:_L/R

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE CRIGIN SUBSTRATE QUALITY
Or-euoR/slesito)__ _ JO-GRAVEL[]] — . Check ONE (OR 2 & AVERAGE) Check ONE {OR 2 & AVERAGE)
‘OpF-BOULDER[G) ___ _ OOsandis] | O -UMESTONE[1] SLT: - SILT HEAVY [-2]
OOCOBBLES] ___ _ CI@BEDROGKS] . O-TILLS[1] [ -SILT MODERATE [-1} Substrate
QEFRARDPAN[4] ___ __ CFCEDETRITUSE) __ O -WETLANDS[O} -SILT NORMAL [0]
DOMJICKS __ _ BIOARTFICALDL _ __ JCHARDPAN[O] __ ‘DsuTeReE[]

TESILT [2] o NOTEignom Sudge Orgieting "y .SANDSTONE [0} EMBEDDED O -EXTENSVE [-3] ax 30
______________________________ E-RIP/RAP[0]  NESS: #l -MODERATE [-1]

NUMBER OF SUBSTRATE TYPES: Jif4 or More [2] 0 -LACUSTRINE [0] JH-NORMAL [0]

(High Quatity Only, Scare Sor>}  "[1.3 or Less [0) 3 -SHALE [-1] L1-NONE [1]

COMMENTS, [3-COAL FINES [-2]

2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for Instructions)

AMOUNT: {Check ONLY One or

(Structure) TYPE: Scors All That Occur check 2 and AVERAGE) Cover

4« EREUT. BANKS T1] . _4PooLs»70om [2]  ___OXBOWS, BACKWATERS [1]  O1- EXTENSIVE > 75% [11] .

VERHANGING YEGETATION-[1} WADS {1] ~AQUATIC MACROPHYTES {1] - MODERATE 25-75% [7] - i

HALLQWS ON SLOW WATER) 11}  BOULDERS.[1] OGS OR WODDY DEBRIS [1]  £3- SPARSE 5-25% [3] Max 20
A ROOTMATS [1] . COMMENTS:_ 01 - KEARLY ABSENT < 5%[1]
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )
SINUGSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATIONS/OTHER - Channel
8- HIGH [4] a- BtCiLLENTm |- HDNE ) O- HIiGH [3] O- SNAGGING 00 IMPOUND.

" MODERATE(3] O- GOOD:[5) (3-RECOVERED [4] " MODERATE [2) O- RELOCATION  [- ISLANDS
- Low:{2) }r’ FMR [31 ~RECOVERING [3] &1 LOW [1] [2- CANOPY REMOVAL I - LEVEED Max 20
£ NONE |1} - t1] 1 -RECENT OR NO : E1- DREDGING O - BANK SHAPING
'RECOVERY [1] [ - ONE SIDE CHANNEL MODIFICATIONS

COMMENTS:

- 4], RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE per bank) P River Right Looking Downstraam §

RIPARIAN WIDTH FLOGD PLAIN QUALITY {PAST 100 Meter RIPARIAN) BANK EROSION Riparian
L R {Per Bank) L R{Most PredominantPerBank) L R L R (Per Bank)

* D3 WIDE > 50m [4]

1 -B-FOREST, SWAMP.[3}

[ CHCONSERVATION TILLAGE [1]

«p53- MODERATE 16-50m (3] €1 L}SHRUB OR OLD FIEWD [2]
- KARNOW 510 [2]
; VERY NARREW <5 m[1] i Jf FENCED PASTURE 1]

Hev& 0

O 01-URBAN OR INDUSTRIAL [0]

O E1-MINING/CONSTRUCTION [0}

Eﬂ:{ -NONE/LITTLE [3]

i P -MODERATE [2)
2 CYRESIDENTIAL, PARK,NEW FIELD (1] [O3-D1-OPEN PASTURE,ROWCROP [0 O [- HEAWISEVERE[ﬂMax 10

§.JPOOL/GLIDE AND RIFFLE/RUN QUALITY

!
MAX, DEPTH MORPHOLOGY CURRENT YELOCITY [ POOLS & RIFFLES!] C'Z?roe:qt
{Check 1 ONLY?) (Check 1 or 2 & AVERAGE) {Chack All That Apply)
B- >tm{4] p{m WIDTH > RIFFLE WIDTH [2] L£1-EBDIES[H) 1 -TORRENTIALL-1] D
)n(- 0.7-1m [4} 1-POOL WIDTH = RIFFLE WIDTH [1] T-FASTY] E-INTERSTITIAL[-1] —
O- .4-0.7m 2 ‘t1-POBL WIDTH < RIFFLE W, [0] JEMODERATE [1] = DI-INTERMITTENT[-2]
B- 0.2-0:4m 1) JASLOW 1] [1 -VERY FAST[4]
B- <0.2m [POOL=0]  COMMENTS :
CHECK O CHECK 2 AND AVERAGE Riffie/Run
RIFFLE DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
)zf -"Best Areas >10 cm [2] O- MAX > 50 [2] )I‘STABLE (e.g.,Cobble, Boulder) [2] O - NONE {2]
JA- Best Areas 5-10 cm{1] JE- MAX <50[] ' ERMOD. STABLE (e.g.,Large Gravel) [1] - LOW [1] Max 8
O - Best Areas < 5 cm O-UNSTABLE (Fine Gravel,5and) [0] L1- MODERATE {0} Gradient
RIFFLE=D) [ - EXTENSIVE [-1]
COMMENTS: C1- NO RIFFLE [Metric=0]-
Max 10

6] GRADIENT (ftfmi):

DRAINAGE AREA (sq.ml.) :

%POOL: [ 30 | %GLIDE]

%RIFFLE[Z0 | %RUN:

o

* st areas must be arge snough o sopport & poputrtior of iifte-obigals spechs
—
EPA 4520

06/24/01



n

Lost River Final Water Quality Monitoring Study - Station #1 Lot River

Macrobenthos Cusiitative Sample List
[ORDER FAMILY [GENUS |mm COUNT | TOLERANCE VALUES [FBI
H Trombsdiformes
13| Tubslaria Planaria 1 4
[Poriers
[Folecypoda Unionkias [Villosa iris
25 Corbicuidae Corbicusa fluminea 32
5 I []
Direissenidan Dreizsena
Ancyides L]
JLymnasidse 65
L Fossara 28
o Prysdae i
{Physidas Physala
= Planarbidae
Planorbidas Planorbula
13
B Bithynia ftertac.lata
n Hirudinea 10
3 1
20
az Azalidan
Ostracoda
Caenidae
Caenis 31
€ Hemgenis EX]
n Bastidae 25 4
31
Baendae Basiis [brunnescolor 4
[Baendae Calibaetis %
o Heptageaides Shanacron
Hegtagenikies Stenacron Johdersieavel
Y Heptageribies ) 4
Stenonsma | exiguum 18
ki
e .
L 2
[Leptchyphicas Tricornihoges 2.7
0 Isonychia 1 2
I@ 3
Gyminides [
Dinsutus a7
2 Halpbdas T
5
Imidas 4
12 P P sephanus 4 4
14) i3 1
1% N
T Brach
17| 1
Hy  boraails
i Hiysiepaychidan 1
Hh
FiEcpechitan ptary
[H scalaris
Hydropevohisas
Im 32
Lepiccandas
Molannidas
F]
Phiopotamidas
3 |m Chimars Fl
Phryganeidas _ Hagenalla 3
Py Cyrnallus L
L Lype
30|
| Cortodas 10
H 1 ]
3
Ranatra
4 Velidas 2
[Flecopiern
Parkdas Pariesta
L} |P|!Idn Classsenis 1
+ [ Arters [ 3
Asshnklss
b Cordubidan
Odonata-Zypoptera Caloplerygedas
2 [Calapteryx 14 FX
= 6.1
i [Argia 51
e e ]
|Leshse ]
D 57
as Biood-red Chironomidas a1
18 Ofher 1
L] Cubcidss 1
Simuliidae
34
EL
Tabanidae
TAXA RICHNESS 9
FBI 40
2500
Ei §7.000
% Contribution of Dominant Taxa 0.250
EPT Index. 7.000
Community Similarity Indices 0.000 Comm. Loss =0
1,000 Jaccard Coef, = 1
CPOM oo
Total Number Collected 100

total shredders y 1




BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

+ page _ of
STREAMNAME Cov+er Cree€ 4 Taker Ra | LOCATION Toder Remd
STATION #_3__ RIVERMILE__ STREAM CLASS
LAT __ LONG RIVERBASIN
STORET # _ ' AGENCY .

COLLECTEDBY SR, (a6 DATEQ %04 LOT# :
TAXONOMIST  ()GL DATE_J /3 /oS~ | SUBSAMPLE TARGEB&-100 0200 Q300 QOther ____
Eater Family and/or Genus and Species name on blank line.

Organisma No. | LS | TI |TCR Organisms No. | LS | TI |TCR
Oligochacta Megmiwptera || Mo I ] ~|\J'~,0"‘“"\
Rl . v
Hirudinea Coleoptera Y[~ PU WM 2 | o | o]
. . Y, :
e el LATY Y rN'« Alwi | ) |
Isopoda BT N e LR foe ] ‘@
m-—-“ Lo . \,f l..LI ! — e
Amiphipods “le.l\‘fTHfTHﬂ \@ A Jupe |0 Diptera SraGa ~ (W MM (%.l mr
Decsposs Iyt (TN B Lk Lol j | % Iy @12 {£lal2
Rhey rod Y (h l I Lo f L {
ﬁ%}:m Mﬂ“\ ; Y N T AL L. v@ NIk
. T P -
Beehd DTN vy o 1! GastrogodSA |- 1t 2 | A e
- rlrlpals ¥ 0N (P A L |
\ S’Lﬁ\anaﬂ]&_ DEAE=SITN i
. Pelecypoda
Picopers | o pay Wi CENT | fuw 1
Oter Cbyectfse— LY Ny O Le |
e L TY A8 loull
baoﬂﬂc‘l"\ - 'N‘I 5 .I E&L |
Tmh“frm;" Huyg Wiy B coen Wy are &3 £ | £ o |y
¢ CMmef ML 21z Ly | -
@ W T e o
Henﬁptenlw“’” ;:&Or-m'ﬂu @” A wit \
Taxonomic certainty rating (1G Ry L-5: 1 =moSt Certain, S=least CeTtain. If ratng i8 3-5, giv:: reasotll (c.g.; mussing gills). LS= liie stage:

I = immature; P = pupa; A =adult TI = Taxonomists initials

Total No. Ovganlsms I{ WO I

TotaiNo.Tara _ o)

Rapid Bioassessment ProrocoIs For Use in Streams and Wadeab!e Rivers: Pmphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 3

" A-29



BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME (v fer Cren‘f LOCATION Tader ®omd v K
STATION# "2 RIVERMILE STREAM CLASS
LAT : LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS € T8  (5{L LOT NUMBER
FORM COMPLETED BY . DATE “/€/0y . | REASON FOR SURVEY
- £ TIME 199 &) M
HABITAT TYPES .|| Ingicate the ercentage of each abitat type present
Cobble_ol %  (Snags S % Vegetated Banks_S_ % #sand /D
,G’ Submerged Macrophytas 5 % Q Other ( ) %
SAMPLE Gear wsed JD-frame O kick-net JOther Srber
COLLECTION
How were the samples collected? )Zﬁuding Q from bank Q from boat
Indicate th omber of jahs.-’kicka taken in each habitat type.
gj Cobble 2 egetated Banks .5 A Sand}__
W Submerged Maa'ophy!e O Other ( |
GENERAL .
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: Q= Absent!Not Observed 1= Rnre, 2 = Common, 3- Abundant, 4 = Dommant

Pcriphyton 0 1GQ)3 4 Slimes M1 23 4
Filamentous Algae 0 123 4 Macroinvertebrates 01 2034
Macroph 0D 2 3 4 Fish 0 1¢3)3 4
o e..aegm; ~
Suns :
FIELD.OBSERVATIONS OF MACROBENTHOS IO

Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare (1-3 organisms), 2 = Common (39
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 I 2 3 4| Anisoptera ¢ ! 2 3 4] Chironomidae ¢ 1 2.3 4
Hydrozoa ¢ 1 2 3 4 Zygoptera 0 I 2 3 4| Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 I 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera ¢ I 2 3 4
Oligochaeta 0 1 2 3 4] Sialidae 01 2 3 4
Isopoda 0 12 3 4} Corydalidae 01 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 1 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4/ Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 0 1 2 3 4

Culcidag 0 1.2 3 4

Rép:‘a' Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Eflition - Form 1 : : ' A-25



PHYSICAL CHARACTERIZATION[WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME (e Creek . LOCATION a4 o P
STATION# RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS ¢ T g 1A
FORM COMPLETED BY ' DATE REASON FOR SURVEY
TIME JTored
L6t
WEATHER Now Past 24  Has there been s heavy rain in the iast 7 days?
CONDITIONS hours Q Yes ﬁ No
g m&yﬁ) g Alr Temperature "C
O showers (intermittent) . Q Other
- % Sectoud cover Q__ %
. r.] clear/sunny .|

SITE LOCATION/MAP || Drawa nap of the site and indicate the areas sampled {or attach a photograph)

0 Swamp and bog

'STREAM Stream Subsystem _ Stream Type '

CHARACTERIZATION( 2 Perennial Q Intermittent Tida) a Culdwaner & Warmwater
Stream Origin Catchment Area_~ It -
0 Glacial ng-fed

EI Non-glacial montane g ixture of origins

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers- Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form |



PHYSICAL CHARACT ERIZATION!WATER QUALITY FIELD DATA SEEET

ot

(BA%‘K) SR
WATERSHED edominant Sm;roundiug Landuse Local Watershed NPS Pollution
FEATURES Forest Commercial Q Ne evidence O Some potential sources
0 Field/Pasture 3 Industrial 0 Obvious sources -
U Agricultural Q Other :
O Residential i Local Watershed Erosion. '
O None Moderate U Heavy
RIPARIAN dicate ihe dominant type and record the dominant species present }
VEGETATION Trees TR Shrabs ] rasaes - P10 Herbaceous

{18 meter buffer)

dominant species present

INSTREAM Estimated Reach Length _ 40 _m Canopy Cover
FEATURES - QPartlyopen O Partlyshaded & Shaded
Estimated Stream Width q m Hish Mark 1 g
gh Water Mar| s m
Sampling Reach Area o
Proportion of Reach Represented by Stream
Area in km! (m*x1000) kot Mor hnlogy Tyl‘);: O Run %
Estimated Stream Depth _, ‘0 m E'l Pool Eﬁ %
Surface Veloclty mfsec Channelized QYes - QNo recovering
(at thalweg)
Dam Present QYes [2No -
LARGE WOODY LWD H m
DEBRIS
Density of LWD m/km® (LWD/ reach area)
| AQUATIC Indlcate the dominant type and record the dominant specles present - -
VEGETATION & Rooted emergent Rooted submergent oted floating O Free floating
@ Floating Algac A Attached Algae .
dominant species present
Portion of the reach with aquatic vegetation % %
WATER QUALITY Temperature GG-}“ Z E Wager Odors
L)Y | amhe orrmalNone O Sewage
- Specific Conductance St RO3 0 Petroleum Q Chermical
@ Q Fishy [ Other
Dissoived Oxygen =, 6O ra, /4
.82 Water Surface Oils
pH__ 7' °® Q Slick g Sheen QGlobs O Flecks
,B{Ionc Other
Turbidity 135 _
T P bidity gf not measured)
WQ Instrument Used 100/l 0D s Stightly turbid Q) Turbid
ORE? : L0 Q Opaque 2 Stame 0 Other,
SEDIMENT/ ors Depozits :
SUBSTRATE Normat Q Sewage 2 Petroleum Q Sludge O Sawdust Q Paper fiber (Q Sand
: 8 Chemical U Anacrobic  ONone Q Relict shells Other

Lookin ‘f at stones which are not deeply

O embed the undersides blsck in color?
Absent O Stight O Moderate QO Profuse DY
INORGANIC SUBSTRATE COMZPOINENTS ORGANIC SUBSTRATE COMPFONENTS
(should add up to 100%) (does not necessarily add up to 100%4)

Substrate Diameter % Composition in Substrate Characteristic %% Com?osiﬁon in

Type Sampling Reach Type Sampling Area
Bedrock Detritus sﬁcks, wood, coarse plant

materials (CPOM)
Boulder > 256 mm (10")
Cobble 64-256 mm (2.5%-10") Muck-Mud bla.cé(,Mvcry fine organic
Gravel 2-64 rrm (0.17-2.5") (EFOM)
Sand 0.06-2ran (gritty) Marl grey, shell fragments
Sitt 0.004-0.06 mm
Clay < 0.004 wm (slick)
A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form !
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m Qualitative Habitat Evaluation Index Field Sheet QHEI Score;

bas
River Code: __Siie X RM: . Stream: __<altets Creefs
Date: 1/ yﬂ Location:. _ Tate™ R4 Sife R
Scorers Full Name: £) _Setascle _ Affillation:_ V%
1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present
TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
Do-swoR/swespo____ MD-GRAVEL — __ Check ONE (OR 2 & AVERAGE) Check ONE (OR 2 & AVERAGE)
‘BO-BOULDER (9] ______ TESANDISE  ___ __ [ -LIMESTONE (1) SILT: O- SILT HEAVY [-2) _
OTLCOBBLES] ___ ofpfsEbrocKs| __ ___ O-TILLS [1] O -SILT MODERATE [-1] Substrate
DCHARDPAN[4] _ _ OIIDETRITUSE) ___ __ O -WETLANDS[O] . J-SILT NORMAL {0]
DEMUCKEZ] _ _ BIOARTIFICIAge) . _ R-HARDPAN[O] __ _ _ _ oShTrRee[y (|19
TE-SILT [2) —— —  NOTE.lnoro Sludge Origlhatig ' .SANDSTONE (0] EMBEDDED 0 -EXTENSIVE [-2) N 50
------------------------------ H-RIP/RAP[0]  NESS: 13 -MOBERATE [-1]
NUMBER OF SUBSTRATE TYPES:  J#4 or More (2] [0 -LACUSTRINE [0] "~NORMAL [0]
(High Quality Only, Score 50r>) ‘£33 or Less {0] T -SHALE [-1) O-NONE {1]
COMMENTS I+ COAL FINES [-2]

2] INSTREAM COVER (Glve each cover type a score of 0 to 3; see back for Instructions)

AMOUNT: (Check ONLY One or

(Structure} TYPE: Score All That Occur _ check 2 and AVERAGE) Cover
Lﬁﬂipﬁﬁcﬂn’mﬂﬁ&ﬁ} . £ POOLS> 70 cm [2] —__OXBOWS, BACKWATERS [1] BT - EXTENSIVE > 75% [11] u
Z_OVERMANGING VEGETATION [1} _Z ROOTWADS [1) —__AQUATIC MACROPHYTES [1] ﬂ MODERATE 25-75% [7] -
_SHALOWS (N SLOWWATER) [T _Z/BOULDERS [1] _Z LOGS OR WOODY DEBRIS [1] L3 - SPARSE 5-25% [3] Max 20
Z_ROOTMATS[1] - COMMENTS: _ I3 - KEARLY ABSENT < 5%[1]

3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )

Sl DEVELOPMENT ZATION STABJUTY MODIFICATIONS/OTHER - Channel
- HIGH [4] LF< EXCELLENT [7] 0 - NOME [6] B- HIGH [3] O- SNAGGING O - IMPOUND.

- MODERATE (Y] ©-GOOP[5]  [-RECOVERED [4] &~ MODERATE [2] OI- RELOCATION [1- ISLANDS
o- Lo M-roR(3) MCRECOVERING [3] D1- LOW [1] [1- CANOPY REMOVAL [ - LEVEED ik 20
£+ NBKE [1] - POCRTI] £ - RECENT OR NG. [1- DREDGING [ - BANK SHAPING

RECOVERY (1] - £ - ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:

* 4]. RIPARIAN ZONE AND BANK ERQSIOMNchack ONE box par bank or check 2 and AVERAGE per bank) f Rver Right Looking Downstream f

RIPARIAN WIDTH
L R (Per Bank)
* £ia- WIDE > 50m. [4]

L R({Most Predominant Per Bank)
; . B3 EFFOREST, SWAMP [3].
G- MODERATE $0-50m [3] @ LISHRUB OR OLD FIELD {2}

D PLAIN QUALITY {PAST

LR

0O CHCONSERVATION TILLAGE [1]

eter RIPARIAN BANK EROSION
L R (Per Bank)

O O -NONE/LITTLE [3]

Riparian

E1 F1;URBAN OR INDUSTRIAL [0] _JY"E3 -MODERATE [2]
Bt WARRDW 510 [2]  D1:EFRESIDENTIAL, PARK,NEW FIELD [1 }/(;fgpsﬂ PASTURE,ROWCROP [(] (3 pf-HEAVY/SEVEREf1jMax 10
LRI VERY NARROW <& 1] . &' & -FENCED PASTURE [1) -3 -MINING/CONSTRUCTION [0]
B KONE [0]
COMMENTS:
5JPOOL/GLIDE AND RIFFLE/RUN QUALITY Pool/
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLESI]  Current
(Check 1 ONLY?) (Check 1 or 2 & AVERAGE) (Check All That Apply)
a- >tm e J-POOL WIDTH > RIFFLE WIDTH [2] 00-EDDIES[1] 3 - TORRENTIAL[-1]
- 0.7-1m 4] 1 :POOL WIDTH = RIFFLE WIDTH {1} C1-FAST4] CI-INTERSTITIAL[-1]
O- 0:4-0.7m 2] B-POOL WIDTH < RIFFLE W, {0) JE-MODERATE[1] = O3-INTERMITTENT[-2] Max 12
8- 0.2-0:4m [1] ﬂ-smw [1] - E1-VERY FAST]1]
B- <0.2m[POOL=0]  COMMENTS '
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH " RIFFLE/RUN SUBSTRATE IFFLE/RUN_EMBEDDEDNESS
_pf-"Best Areas >10 cm [2] O-MAX>50[2]  CRSTABLE (e.g.,Cobble, Bouider) [2] O NONE [2)
O- Best Areas 5-10 cm[1] M- Max < 50{1] MOD. STABLE (e.g.,Large Gravel) [1] - LOW [1] Max 8
ﬂ - Best Areas < 5 cm LHUNSTABLE (Fine Gravel,Sand) [0] 00 - MODERATE [0 Gradient
[RIFFLE=0] O - EXTENSIVE [-1]
COMMENTS: 01 NO RIFFLE [Metric=0]
6] GRADIENT (f/mi): DRAINAGE AREA (sq.mi.) %POOL: %weLpef — | "'
© aestamen ot gttt soport poionf e %RIFFLE{ ® | %RUN: | p
EPA 4520 06/24/01



Lost River Final Water Quality Moniloring Study - Station #2 Carter's Creek at Tator Road

Macrobenthas Crusilitative Sample List

Eolmﬂ! TFAMILY TGENUS_ [SPECES COUNT | TOLERANCE Vi
13 | Tubslaria Planaria 2 4
Porifers
|Pelecypoda Unionidae Villoss iris.
25 Cobiculidas Corbicula humines 32
]
8
[-1°]
28
4
hl
2
10
31
EX]
13 4
31
4
z
1 ]
19
7
1
3
27
2
[}
5
37
1
']
7
1
13
32
3
3
[
10
3 5
5
5
2
3 37
81
3 51
]
[]
a7
1 X
12
1
2
TAXA RICHNESS 2
FBI 4280
ScraperiFilter 0ATS
EPTiChironomidas 2848
% Contribution of Dominant Taxs 0.130
EPT Index 8000
‘Community Similarity Indices 0.000 Comm. Loas =0
1.000 Jaccard Coef. = 1
CPOM 0.110
Total Humber Collected 100

total shredders. "



BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

' page. of

STREAMNAME [t Roe™ LOCATION £ ot Tover o T uter WY
STATION#_ RIVERMILE STREAM CLASS
LAT LONG RIVERBASIN

— — - -
STORET # AGENCY .
COLLECTEDBY £378° ¢4t DATE_T/ffry _ | LOT# :
TAXONOMIST  (ugL DATE_I/ 3/ | SUBSAMPLE TARGER/A-00 01200 0300 O Other ___

Eater Family and/or Genus and Species name on blank line.

- gﬁkdk'

[ = immature; P = pupa; A = adult TI = Taxonomists initials

Total No. Organiams @ I

Total No. Taxa a 2

_ Organ}sﬁs No. | LS | T1 | TCR Organlsms TI |TCR
Oligochaeta Megaloptera ls. w wit} |
V#!f’i@ wor) !
Hirdinea Coleoprerahtéee. ] LH1 AI® ol
Loion (AT |om 1A || ]
Isopoda Wi Ry =011 1 (| +ER) Wit | 4
A |wit| 1 [Diptera W*]-}mm { ;T- T |wee] |
Coe -l (DIE 1T |l
A lun] ) b s o
. T lwtt] GWM‘L”@'W@W’ T‘w
| T tucedd g @ 5 A Jwst ] |
 Juit] ) . J
Jz luod 1 [retecpad - (1] @7 A |uwst]
T Wi} ) ) '
Other Clonoca 1= T @ £+ low]
i NI FAF K
, Coengerbe 11t (D71 [z [l
Tﬁchopm“‘fl‘o-)m @ FARSITAR Plararia -W (3)“6 A e |
H&\?uwﬁh‘ﬁ WW“ \71 e Wt | @
Unkroun = (W @Y vr | 1 ualy me-
Rl o] PP (2} @ | ™ Jued] |
Taxonomic certzinty rating (TCR) 1-5:1=most certain, 5=least certain. If rating 13 3-5, give mson (e;g.. missing g l].s)... LS= life stage:

Rapid Bzoassessmenr Protocols For Useg in Streams and Wadeable Rivers: Penphyton Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 o

O1z=z496538%F

A-29
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME L oo Rbver LOCATION “Todter & :
STATION # 3 RIVERMILE STREAM CLASS

LAT - LONG RIVER BASIN

STORET # AGENCY
INVESTIGATORS {1)6{ € xR LOT NUMBER
FORM COMPLETED BY DATB Oq REASON FOR SURVEY
' &R TIME M D)
HABITAT TYPES .|| Inglcate the percentage of exch habitat type present
Cobble_ ) % JASnags 5: % egetated Banks S % }.ﬁmd 0 %
0O Submerged Macrophytes_ ¢ Q Other ) %
SAMPLE Gear used JAD-frame O kick-net ‘)z( Other Sur be
COLLECTION
How were the szmpies cofllected? /d,wading 2 from bank Q from boat
Indicate the number o jabs/kiclu taken in each habitat type.
Al Cobble_ S Snags N _ - A Vegetated Banks 3 ,D’ Sand =
0 Submerged Macrophytes Q Other {
GENERAL '
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent.fN ot Observed, 1 - Rare, 1= Common, 3- Abundant, 4= Dommant

Pcriphyton . 0 I@ 3 4 Slimes 1 2 3 4
Filamentous Algae 0 2 3 4 Macroinvertebrates 0 l% 3 4
Macroph @)t 2 3 a Fish 0 1 3 4
el Moarndw g
FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: @ = Absent/Not Observed, 1 = Rare (1-3 organisms), 2= Commeq (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)
Porifera 0 I 2 3 4| Anisoptera ¢ 1 2 3 4| Chironomidae 01 2 3 4
Hydrozoa ¢ 1 2 3 4 Zygoptera ¢ 1 2 3 4| Ephemeroptera 0 1 2 3 4
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 2 4| Trichoptera 0 1 2 3 4
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4] Other 01 2 3 4
Hirudinea 0 1 2 3 4] Lepidoptera 01 2 3 4
Oligochaeta 0 1 2 3 4/ Sialidae 01 2 3 4
Isopoda 0 1.2 3 4| Corydalidae 01 2 3 4
Amphipoda ¢ 1 2 3 4| Tipulidae 01 2 3 4
Decapoda ¢ I 2 3 4| Empididae 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidas 01 2 3 4
Culcidae 0 1.2 3 4

Y

Rapz'd Bioassessment Protocols For Use in Streams and Wadeable Rivers: FPeriphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 : A-25



PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME [ et Eer LOCATION Lebey Ry
STATION # 5 RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS £33 we it :
FORM COMPLETED BY DATE 9, REASON FOR SURVEY
TIME_ fi'po &9 M
£36 -

WEATHER Now Past24  Has there been a heavy rain in the last 7 days?
CONDITIONS hours QYes @No

a storm i a ’

a nan (s{:lc:!:'yr;at::s) a Alr Temperature___ *C

Q  showers (intermittent) . O ° Other

% Yacloud cover a % -
i i clear/sunny "]

SITE LOCATION/MAP || Draw s map of the site and indicate the zreas sampled (or attach a photagraph)

STREAM Sgream Subsystem X Stream Type
CHARACTERIZATION ﬁ Peremmial  Q Intermittent Q Tidal 3 Coldwater - ,U ‘Warnmaater
Stream Origin Catchment Area km? - -
Q (Glacial Q ifring-fed
- Q1 Non-glacial montane ‘E ixture of origing
O Swarnp and bog Other,

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers- Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form |




- e LOSTKIVEY

2 e

o ' B/
PHYSICAL CHARACTERIZATION!W ATER QUALITY FIELD DATA S]IEET 5{9\ Lion -3

M

AC _ .
(B %K) _ : 0O M
WATERSHED Predominant Surroundmg Landuse Local Watershed NPS Follution
FEATURES A Forest Q Commercial Q No evidence 0 Some potential sources
Q Field/Pasturs 0 Industrial [ Obvious sources - .
0 Agricultural 3 Other : e
3 Residential ' Local Watershed Erosion :
ONone A Moderatse O Heavy
d:cate the dominant type and record the dominant species resent .
AT ATION 21 P Shrube o ares o PTeM g Herbaceaus
{18 meter buffer) :
dominant species present . ¢
INSTREAM Estimated Reach Length _ 30 m - Canopy Cover
FEATURES _gth Q Part]!;z open [ Partly shaded 0 Shaded
Estimated Stream Widt| 5 m
High Water Mark ?~ m
Sampling Reach Area g
: Proportion of Reach Represented by Stream
Area in km? (m*x1000) km? Mo holhoyg/es
. I%'l QRun_JS5" %
Estimated Stream Depth ‘_-_,‘ m E'l Pool 32 %
Surface Velocity m/sec Channelized OYes ~ TQNo 0@V = -
(at thalweg) : .
Dam Present T Yes JHNo -
LARGE WOODY two _Z o
DEBRIS :
Density of LWD mkr? (LW reach ares)
AQUATIC Indicate the dominant type and record the dominant species present S :
VEGETATION %Rootcd emergent Q3 Rooted submergent: O Rooted floating  © Free floating
Floating Algae 2 Attached Algas .
-dominant spectes present
Portion of the reach with aquatic vegetation _5 _%
WATER QUALITY Temperature 628 Z F g;]ter Ogg]rs as
ormal/None gwage
- Specific Conductance HE B mwros gggt{lolcum Q (C)l%‘cmcal
ishy e
Dissolved Oxygen €.53na e
- Al Water Surface Oils
pH : CSlick @ Sheen O Globs O Flecks
G J@None O Other,
Turbidity » i rod)
Tyrb f not measu
wq !n ment Used ol Q00p, loMutte Ja"cmaurty Slightly turbid O Turbid
N LYy 2020 0 Opaque O Stain O Other
SEDIMENT/ Ogdors Deposits :
SUBSTRATE Norral Q Sewags 3 Petrojeum 0 Sludge Q Sawdust Q Paper fiber (U Sand
= Chemical O Anasrobic O None O Relict shells Q Other _
B Looking at stones which are niot deeply _.1:
%ls embedded, are the undersides black in color?
Absent T Slight ClModerate  QProfuse O Yes ﬁ
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 108%4) (does not necesszrily add up to 100%) s
Substrate Dizmeter % Composition in Substrate Characterlstic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, wood, coarse plant
materials (CPOM)
Boulder | > 256 mun (10") !
Cobble 64-256 tram (2.5°-10")" Muck-Mud | black, l\;m fine organic -
Gravel 2-64 mm (0.1"-2.5") ‘ )
Sand 0.06-2mm {gritty) Marl grey, shell fragments
Silt 0.004-0.06 Tan
Clay < {.004 mm (slick)

A-6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1



~ OhBEPA Guaitaiive Habitat Evaluation Index Field Sheet QHE! Score: K8

River Coda:_ RM: _ Stream: Lot PN € — e —
Date:_7/¢foy Location:: S & TNider— W :

Scorars Full Name;__¢J Belmunle Affillation: /72
1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
GD-8LOR/MLBSIO)____ OfFGRAVEL[T] —_ __ Check ONE (OR 2 & AVERAGE) Check ONE {OR 2 & AVERAGE)
OL-BOULDER (8] GDISAND(G  _ _ _ O -LIMESTONE [1] SLT: 8- SILT HEAVY [-2] .
IDCOBBLE[S] ___ OFDBEDROCKS) __ _ _ O-TILLS [1] 01 -SILT MODERATE [-1} Substrate
DEHARDPAN4) ___ ___ GIBOETRITUSE) ___ 0 ~WETLANDS[0] - PESILT NORMAL [0]
DOMUCKE]  _ __ BIOARTFICIALOL __ __ S-HARDPAN o . __ _ OSHTFREE[1]
CIE-SILT [2) e From b ludge Orginatng 1y _SANDSTONE [0] EMBEDDED "1 -EXTENSIVE [-2) Max 20
------------------------------ O-RIP/RAP[0]  NESS: ) -MOBERATE [-1]
NUMBER OF SUBSTRATE TYPES: 24 or More [2] O-LACUSTRINE [0] - R NORMAL [0]
(High Quality Only, Score Sor>)  ‘m3gy Less [0] LI -SHALE [-1] O-NONE [1]
COMMENTS, B} COAL FINES {-2]
2] INSTREAM COVER (Glive sach cover type a score of 0 to 3; see back for Instructions)  AMOUNT: (Check ONLY One or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE)} Cover
,Auunmﬁﬁcsm - 00LS>70cm 2] ___OXBOWS, BACKWATERS [1]  [3- EXTENSIVE » 75% [11] m
VERHANGING VEGETATION [1] TWADS [1] - AAQUATIC MACROPHYTES [1]  J(° MOBERATE 25-75% [7] -
HALLOWS (N SLOWWATERY 11} _X(B0uLDERS [1) LOGS OR WOODY DEBRIS [1] 3~ SPARSE 5-25% [3] Max 20
X ROOTMATS[1) . COMMENTS: _ : [T - NEARLY ABSENT < 5%[1)
3] CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR check 2 and AVERAGE )
SNUOSITY . DEVELOPMENT  CHANMELIZATION  STABIUTY MODIFICATIONS/OTHER Channel
- HIGH [4} ¥ EXCELEENT (7] - NONE [6} O HIGH [3] D- SNAGGING 01~ IMPOUND.
"MODERATE (3] X GOOD[S]  O-RECOVERED [4] W{- MODERATE [2] O- RELOCATION  £1- ISLANDS i I
- L0wR] - CRR[Y . CRECOVERING [3] OO- LOw 1] [1- CANOPY REMOVAL. [ - LEVEED Max 20
Q- NONE 1] E1- PQOR {1} B RECENT OR NO : [1 - DREDGING - BANK SHAPING
RECOVERY [1] [1- ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:
- 4]. RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank or check 2 and AVERAGE perbank) P River Right Looking Downstream f
RIPARIAN WIDTH FLOOD PLAIN QUALITY (PAST 100 Meter RIPARIAN) BANKEROSION oo
L R (Per Bank) L R(Most Predominant PerBank) L R L R (Per Bank)
* ER-WIOE >58m[4] [ DFOREST, SWAMP.[3] . O CHCONSERVATION TILLAGE [1]  E1 EJ-NONE/LITTLE [31
Y- MODERATE 10:50m [3] €1 EXSHRUB OR OLD FIELD [2] O £1-URBAN OR INDUSTRIAL [0]  jif pf-MODERATE [2]
L RARROW 5-40.m [2] L1 LIRESIDENTIAL,PARK,NEW FIELD [1] ' A-OPEN PASTURE,ROWCROP [ T O -HEAVY/SEVERE[1]Mex 10
W VERY NARROW <5 mift] 1 B3-FENCED PASTURE f1] T O-MINING/CONSTRUCTION [6]
TG - HONE (0]
» COMMENTS:
" 5.JPOOL/GLIDE AND RIFFLE/RUN QUALITY Poolf
MAX. DEPTH MORPHOLOGY CURRENT VELOCITY [ POOLS & RIFFLESI]  Gurrent
{Check 1 ONLYY) (Check 1 or 2 & AVERAGE) ‘ {Check Al That Apply)
- >t 6] WPOOLWIDTH > RIFFLE WIDTH [2] £1--EDDIES[1] L1 - TORRENTIAL{-1] u
- 8.7-1m [4] K -POOLWIDTH = RIFFLE WIDTH [1) L1-FAST[1] EVINTERSTITIAL[-1] - T3
8- 0.407m{2] - E-POOL WIDTH< RIFFLE W. [0] JU-MODERATE [1) . I-INTERMITTENT([-2) _
B- 0.2- G.dm [1] A -sLow [1] O3 -VERY FAST{1]
B- <0.2m [POOL=0]  COMMENTS: '
CHECK ONE OR CHECK 2 AND AVERAGE Riffe/Run
RIFFLE DEPTH UN DEPTH . RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
-'Best Areas >10 cm [2} Q- MAX > 50 2] LISTABLE (e.g.,Cobble, Boulder) [2] O- NONE (2]
- Best Areas 5-10-cm[1] ﬁ MAX < 50[1] '_,B?'MOB. STABLE (e.g.,Large Gravel) [1] ﬂ LOW [1] Max 8
- Best Areas < 5 cm EFUNSTABLE (Fine Gravel,Sand) [0] 0O - MODERATE [0 Gradient
. [RIFFLE=O] _ 8- EXTENSIVE [-1)
COMMENTS: O~ NO RIFFLE [Metric=0] &

Max 10
61 GRADIENT (fmi): DRAINAGE AREA (sq.mi.) : %POOL: % %GLIDEL — ]
¥ Baxt arves aicat be s svough o support s populetion of fie-obigsle spesies ?ERIFFLE p %RUN:
L A

re— S
- I, I

EPA 4520 ' 06/24/01




Lost River Final W ater Quality Monitoring Studly - Station £3 Lost River at Tator Road

Macrobanthes Qualitative Sampls List

EET

[seecies

(ORDER
s

TOLERANCE VALUES

[Lighacering
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T
[Porifers
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=
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!

g
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i
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|

o5
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ol |~ [zl
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o
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d
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TAXA RICHNESS
FBIl

‘Community Similarity Indices

Comm. Less =0
Jaccard Cond. = 1
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BENTHIC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT)

' page of

STREAMNAME / o=t R LOCATION Tohers Ford B deo
STATION #___ RIVERMILE, STREAM CLASS
LAT _ LONG RIVERBASIN
STORET # ) AGENCY .
COLLECTEDBY £JT (¢t DATE A/€/oy | LoT# :
TAXONOMIST  (jgL DATE_M SUBSAMPLE TARGET &100 (1200 O 300 Q Other ___

Enter Family and/or Genus and Species name on biank line.

Organisins No. { LS | TI |TCR Organisms No. | LS { T1 |TCR
Oligochaeta u Mega.lop;en .
Hirudinea | | o RN c$£%ﬂ~lmwim'11\ AR t

r e ——
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Amphipocs | TR |1 @ N | A hic |1 fDipen ’ i?/
Decapoda immm @ N |A o]
* (7
R i) I B2 1 M
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@ete Tt e [t Floee| o Jaesmopam P weram s wilpuml iy (v bl e
W APy oY P o o I S
} reninl o M1 Z1A jul
. Pelecypoda -
Plecoptera | |} @"‘5 T bt s Asien Com| - |1 (O IR |A o]
v I. (?
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. @) - Colite' ¥ = TR Wl-wi} [ T |we | s
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laxonommic certainty rating (TCR) 1-5: 1=rnost certain, S=least centain. Ifraung is 3-5, gIve reason (e g., missing gilis). LS= life stage:

1= immature; P =pupa; A = aduit TI = Taxonomists initials

”~ Total No.

Organisms oo I
Rrsimens Frwrt

TnE.l No. Tm __IB_

Rapid B:oassessment Prorocols For Use in Streams and Wadeablé Rivers: gerxphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 _
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME Lost R yet LOCATION Yishecs, Gord Beidqe SOON ¢ 200E
STATION # H RIVERMILE STREAM CLASS
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS ¢ 5B (j4¢L LOT NUMBER
FORM COMPLETED BY DATE _1/€/94 REASON FOR SURVEY
: TIME _/S:00 aM
e ——
HABITAT TYPES . Indiute the percentage of each habitat type present
[MCobble_ L % @Snags 2 %  AVepstatedBanks /0 % ASand e %
& Submerged Macrophytes 15 % Q Other ( ) %
SAMPLE Gear used @ D-frame O kick-net 3 Other
COLLECTION
How were the samples collected? & wading Q from bank 0 from boat
Indicate the number of jabs.’klclu taken in each habitat type.
JA Cobble___ 2 P Snags 3 A Vegetated Banks__J & Sand 3
a Submerged Macrophytes__ ¢ Q Other ( _
GENERAL '
COMMENTS

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance:

0= Ahsent.l’Not Observed 1 Rare, 2 = Common, 3- Abundant, - 4=-Dom|nalt

Macrofnverrebra_res, and Fish, Second Edition - Form 1

Periphyton o @2 3 4 Slimes D! 2 3 4
Filamentous Algae 01 @3 4 Macroinvertebrates 01 2@ 4
Macrophytes 0 1 3 4 Fish 0_1 3 4

@ “Alblowe Hos Snc ker a
FIELD.OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0@ 1 2 3 4| Anisoptera 0 1 2 3 4} Chironomidae 01 2.3 4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 4
Platyhelminthes © 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 2 3 4
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidaptera 01 2 3 4
Oligochaeta 0 1 2 3 4| Sialidae 01 2 3 4
Isopoda 0 1.2 3 4| Corydalidae 61 2 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 2 3 4
Decapoda 0 ! 2 3 4| Empididae 01 2 3 4
-} Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4

Culcidae 0 1. 2.3 4
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT) -
STREAMNAME [zt Bijor - LoCATION  Fhers  Bvd BriJge  SBogst Z00f |
STATION#__4  RIVERMILE STREAM CLASS !
LAT LONG RIVER BASIN
STORET # AGENCY
INVESTIGATORS £X8 . Wil
FORM COMPLETED BY ' ?I%»{TEE REASON FOR SURVEY
AM
€38 et
WEATHER Now Past 24 Has there been a heavy ratn iﬁ the iast 7 days?
CONDITIONS hours O Yes H No
) storm (heavy rain) Q '
a rain (steady rain) Q Alr Temperature,  °C
O  showers (intermittent) - Q Other
%0 Yacloud cover g _ %
; 2 clear/sunny ) | _
SITE LOCATION/MAP || Draw a map of the site and indlcate the aress saripled (or attach a photograph)
'STREAM Stream Subsystem Stream Type
CHARACTERIZATION ﬂ Perermial O Intermittent O Tidal G Co_ldwater - J Warmnwater
Stream Origin ' - Catchment Area_ ki
Q Glacial Q) Spring-fed
- U Non-glacial montane @& Nﬁzm of origing
Q Swamp and bog O Other ]

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers- Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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. . s LOST Riran
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SH Srien Y Y] |
. " e . .. 2
o (BA%K) . . \Rog g
WATERSHED Predominant Suérounding Landuse * Local Watershed NPS Pollution
FEATURES Q Forest 2 Commercial &I No evidence O Some potential so.
Q Field/Pasture Q Industrial {2 Obvious sources .
@ Agricultural Q Other :
£} Residential Local Watershed Erosion :
O None oderate U Heavy
RIPARIAN Indicate the dominant d d the domigant
VEGETATION BTres e e a8 Present ) b erbiceous
(18 meter buffer) ;
dominant species present ﬁ 0d  Carerd Grasgs
INSTREAM Estimated Reach Length |70 m Cynopy Cover
FEATURES : artly open O Partly shadsd raded
Estimated Stream Width 13  m .
' High Water Mark m f
Sampling Reach Area m! ’.
: . Froportion of Reach Represcated b :am :
Ares in km* (m*x1000) km? Mao hnlo? Types _'
. Q Rl.l%le % ORun_{o ;
Estimated StreamDepth _J5  m QP Z 5 % j
Surface Velocity misec Channelized QO Yes O WNo reev oy - J
(at thalweg) . . i
Dam Present O Yes [@ANo - _ . !
LARGE WOODY LWD [ o
Density of LWD mkm? (LWB/ reach area) :
| AQUATIC Indicate the dominant type and record the dominant species present : :
VEGETATION Rooted emergent O Rooted submergent: U Rooted floating 2 Free g ' 1
Floating Algas (& Attached Algas ' i
dominant species present _tamte— (3 e -
Portion of the reach with aquatic vegetation 285 %
WATER QUALITY Temperature 7 {!‘5-" 12’ ¥ ter Odors
— * A Nortmal/None Q Sewieg
. Specific Conductance l_“l 59 o hej Q Petroleum Q Chemical
'33 Q Fishy Q Othe: _ -
Dissolved Oxygen Z. ”‘5/ L
7 q 7 Water Surface Olls
pH d Q Shick E Sheen QGlo-s QF
JANaone Other,
Turbidity ‘an L{ .
Tyrbidity (if not measured)
WQ Instrumeat Used 2%10.3: Sligrlfg' turbid Q-
ORT = 23 0 Opaque O Stay a: —
SEDIMENT/ Qdora Deposits
SUBSTRATE jormal Q Sewage Q Petroleum Q Siudge O Sawdust L Paper 0 Sand
= gttlhenuca] O Anaerobic QO None Q Relict shells Q Other
BT
- Looking st stones which are sot d-
Qs em e the undersides blac oler?
Absent Q1 Slight O Moderatt O Profuse O Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONE™
{should add up to 100%) {doex not necessarily add up to 100%:
Substrate Piameter % Composition in Substrate Characteristic % Co tion ln
Type Sampling Reach Type Sam Area
Bedrock Detritus sﬁcks, wood, coarse plant
materials (CPOM)
Bouider | > 256 i {10™)
Cohble 64-256 mm {2.5"-10%) Muck-Mud blacé:idvery fine organic
Gravel 2-64 rm (0.1"-2.5™) (FPOM)
Sand 0.06-2mm (gritty)} Marl grey, shell fragments
Silt - 0.004-0.06 mm
Clay < .004 mm (slick)
A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data §: - Form !




m Qualitative Habltat Evaluation Index Field Sheet QHEI Score: 505

Rfver Code: RM: Stroam' Lost Wiver

Date:__T/¢ /oY Location;: Srfe ¢f Ferers Ford Pridag
Scorers Full Name: €9 aacte  Affilfation: \[3

1] SUBSTRATE (Check ONLY Two SubstrateTYPE BOXES; Estimate % present

. TYPE . POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN SUBSTRATE QUALITY
DO-BLOR/SLBS(10) ___ _ DOJA-GRAVEL[7] .. ___Check ONE (OR Z & AVERAGE) Check ONE (OR 2 & AVERAGE)
GMBOULDER S} agsma 8 . __ CI-LIMESTONE[1] SLT: B- SILT HEAVY [-2)
EICCOBBLE [8] — — ODEEDROCKS] . __ JATILLS[1] 00 -SILT MODERATE [-1] Substrate
TEHHAR CHEDETRITUSE] 7 3 -WETLANDS[O] ,!(-smr NORMAL {0]
BOMUCK] _ _ DIDARTIFICIALDL _ ___ D-HARDPAN[Q] _ _ _ _ '@ O-SILTFREE[1] 12
HOsiLT 2] . POTE lgora Shudge Orivete [ .SANDSTONE [0} EMBEDDED 0 -EXTENSIVE [-2] Max 20
.............................. EI-RIP/RAP[0]  NESS: E1-MOBERATE [-1]
NUMBER OF SUBSTRATE TYPES: &4 or More [2] O-LACUSTRINE 0] ;{-NOM (0]
(High Quality Only, Score S0r>) 113 or Less [0] O -SHALE [-1] O-NONE [1]
COMMENTS, > COAL FINES {-2]
2] INSTREAM COVER (Give each cover type a score of 0 to 3; see back for instructions)  AMOUNT: (Check ONLY One or
(Structure) TYPE: Score All That Occur check 2 and AVERAGE) Cover
— . UNDERCUT BANKS 1} - _RPooLs>70cm[2]  __ OXBOWS, BACKWATERS [1] O - EXTENSIVE > 75% [11) -
_ O(OVERHANSING VEGETATION[1} & ROOTWADS [1] ~  _XAQUATIC MACROPHYTES [1]  Rf- MODERATE 25-75% [7] - g
_Y SHALLOWS (N SLOWWATER) [f]  _MBOULDERS [1] 1 0GS OR WOODY DEBRIS [1] B3- SPARSE 5-25% [3] Max 20
_Y ROOTMATS[1] . COMMENTS:_ O - HEARLY ABSENT < 5%[1]
3) CHANNEL MORPHOLOGY: (Check ONLY One PER Category OR chack 2 and AVERAGE )
SINUOSITY DEVELOPMENT ~ CHANNELIZATION  STABILITY MODIFICATIONS/OTHER Channel
00- HiGH [4] CF< EXGELLENT [7] - HOME [6] B- HIGH [3] L1- SNAGGING O3 - IMPOUND.
- MODERATE (3] - GOOD(5] @-RECOVERED [4] X MODERATE 2] 00 - RELOCATION O - ISLANDS
010w ﬁ-mn [3  JHPRECOVERING [3] T-LOW(f]  [I- CANOPY REMOVAL [I- LEVEED Max 20
< NONE 1} - POORTY] D - RECENT OR NO : B - DREDGING ] - BANK SHAPING
RECOVERY [1] 3 - ONE SIDE CHANNEL MODIFICATIONS
COMMENTS:
* 4). RIPARIAN ZONE AND BANK EROSIONcheck ONE box per bank o check 2 and AVERAGE per bank) P River Right Looking Downstream §
RIPARIAN WIDTH FLOOD PLAIN QUALITY {PAST 100 Meter RIPARIAN} BANK EROSION o
L R (Per Bank) L. R{Most Predominant PerBank) L R L R {Per Bank)
* C3t3- WIDE >SOm[4]  £3-EXFOREST, SWAMP [3) © O CHCONSERVATION TILLAGE [1) @1 D-NONE/UITTLE [3)| ) ¢
~ MODERATE 10-50m (3] K3 {3-SHRUB OR OLD FIELD [2] O O -URBAN OR INDUSTRIAL {0]  Ja’R"MODERATE {2] -
v RARROW 5-10n [2] 1 GIRESIDENTIAL, PARK,NEW FIELD [1] E1:@f?0PEN PASTURE,ROWCROP [0 @ D3-HEAVY/SEVERE[1Max 10
THEL - VERY NARROW <5 m[] Jr3-FENCED PASTURE [1) T1 03-MINING/CONSTRUCTION [0]
BT -NORE [0l °
COMMENTS:
5.JPCOL/GLIDE AND RIFFLE/RUN QUALITY Pooll
MAX. DEPTH MORPHOLOGY CURRENT YELOCITY [ POOLS & RIFFLES!]  Current
(Check 1 ONLYY) {Check 1 or 2 & AVERAGE) ‘ {Check All That Appiy)
A- >tm 5] MPG'QL-MDTH > RIFFLE WIDTH [2] E1-EDDIES[1] £1-TORRENTIAL[-1)
M- 07-tm4 ©-POULWIDTH « RFFLEWIDTH{1]  CI-FAST[1] C}-INTERSTITIAL[-1] T
B 0.40.7m 2] £1-POOL WIDTH < RIFFLE W, {0] JFMODERATE {1]  O-INTERMITTENT(-2]
B- 0.2- 0dm [1) JH-SLOW [1] O -VERY FAST{1)
@3- <0.2m [POOL=0]  COMMENTS:
CHECK ONE OR CHECK 2 AND AVERAGE Riffle/Run
RIFFLE DEPTH RUN DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS Y .
JA-"Best Areas >10 cm [2] O-MAX>50[2]  CFSTABLE (e.g.,Cobble, Boulder) [2] O- NONE {2]
- Best Areas 5-10 cm[1] - MAX < 50{1] ~ JEMOD. STABLE (e.g.,Large Gravet) [1] - LoW [1] Max 8
-BestAreas <5cm . B-UNSTABLE (Fine Gravel,Sand) [0] O - MODERATE [0] Gradient
. IRFFLE=O] ' O - EXTENSIVE [-1]
COMMENTS: O+ NO RIFFLE [Metric=0] g \
6] GRADIENT (f/mi): DRAINAGE AREA (sq.mi.) : %PoOL: [ B85 | %GLIDE[ — Max 10
* Boal arsas arest be [srpe ancugh (o support = poputstion of s spacies %RIFFLE %RUN: i

N
EPA 4520 06/24/01
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LLost River Final Water Quality Monitoring Shady - Station #4 Lost River at Fishers Ford Bridge

Macrobenthos Quaiitative Sample List

[ORDER |FAMILY Iﬂ“ |§czs COUNT TOLERANCE YALUES _|FBI
N | 000 | Parasite
H Trombidiformes F | Predators/F arasite
Tubsdana Planaria 5 4 Omnivore
Porifera Fiers
Pelecypoda Unionkias Vilosa 000 | Filers
Carbicubdas Carticula Muminea 32 000 | Fitters
B Filters.
Cressenidae polymorpha 000 | Filters
|Gas¥opoda Ancyliden 3 000
|Lymnasidas [T 000 [Scrapers
Fossaria 28 000
T oo
Physidae Physsls .000
! 1 083
[Planorbidas [Planorbula X
Pleuroceridas 24 000
ynixiae Bithynia |tentaculats 000
| Annslida E 000 [ Gathers
Hinudines 1 133
320 |Predators
107 | Shredders.
A solicas 213 [Sheedders
[Ostracoda
| Caenidae 000 | Gathers
Caanadas Canis EX] 000
E 36 .000 | Gathers
4 000 | Gathers
Bassdas 4 31 185 | Gathars
[Baotdae [Baets Jbrunneicolor 4
[Baetdae intercalarts. § 000 | Gathers
Bantdas Cailibastis 000
Heplageniidae |Simnacron § 000
Heptageniidae | Stenacron X Scrapers
Stencnems T 4 373
ﬁ | Stenonsma sriguum 19 000
4 000 | Gathers
1 000 | Gathers
[Laplophistices ]
{Lepiohyphidae 7 000 | Gathers
[ [ 2 000
e D 5 000 Fredators
000 | Predators
Gyrirsdas Dinuhss 37 000 | Predators
Lindpidian 000 |Pryciulors
000 |Predators
[Eimidas 12 680
P sephanidas |Psaphanus 15 800
| 000 | Gathers
L T 2
(s l.eg_'i__s_m 000 [Predators
i 000
0.000
i Brach |Brachycentus. 000
8 ¥
000
2 107

HRCRERERRRTREY spsecieERNy
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APPENDIX II:

MACROINVERTEBRATE VOUCHER SPECIMENS



SANKSF

April 22, 2005

Dr. Arwin Provonsha
Department of Entomolgy

901 W. State Street

West Lafayette, IN 47907-2089

Re: Invertebrate Voucher Specimens
Lost River, Orange County, Indiana

Dear Dr. Provonsha:

Enclosed you will find thirty-five (35) representative macroinvertebrate specimens, in individually
labeled vials, and photo-documentation of each. This voucher collection is being submitted to
Purdue University Department of Entomology as part of the Lost River Water Quality Monitoring
Study. This project is being done for the Orange County Soil and Water Conservation District
and the Indiana Department of Natural Resources through the Lake and River Enhancement
(LARE) program. Please verify these specimens for us.

Please contact me at 630-724-9200 ext. 154, if you have any questions or concerns. Thank you
very much.

Very truly yours,
V3 Companies of lllinois, Ltd.

1) o= v

Walter Levernier
Ecologist

W

Edward J Belmonte
Senior Ecologist/Project Manager

WGL/ss
Attachments
cC: Frank Hodges, IDNR

Cecil Rich, IDNR
V3 File

v3 CORMBANIES BETIRAIS 1R A Y358 IAREL AERITE, WOODRIDGE, IL 60517 * PH: 630.724.9200 * FX: 630.724.9202 * V3CO.COM
CHICAGO . DENVER . PHOENIX




PURDUE

UNIVERSITY

Department of Entomology

27 Apr 2005

Walter Levernier

V3 Companiés of Illinois Ltd.
7325 Janes Avenue
Woodridge, IL 60517

Dear Dr, Levesmier,

Thank you for depositing in PERC voucher specimen from the Lost River Water Quality Monitoring
Study. The specimens arrived in good condition. I have examined them, and within my own level of
expertise, find all of the identifications to be accurate.

We appreciate the deposition of materials here, and look forward to continued cooperation in the future,

Sincerely,

—

Arwin Provonsha
Curator of Collections

SMITH HALL » 901 W, STATE STREET* WEST LAFAYETTE, IN 47907-2089
TEL (765) 494-4554 + FAX {765) 494-0535 » WWW.ENTM.FURDUE.EDU



Lost River

Water Quality
Monitoring Study
Photo 1

Vial No. 1

1/3/05
Family: Aeshnidae

Stations 1,2,3.,4

Lost River

Water Quality
Monitoring Study
Photo 2

Vial 2

1/3/05

Calopterygidae
Calopteryx sp.

Stations 1,2,3,4

Lost River

Water Quality
Monitoring Study
Photo 3

Vial 3

1/3/05
Order: Decapoda

Stations 1,2,3,4



Lost River

Water Quality
Monitoring Study
Photo 4

Vial 4

1/3/05
Veliidae Rhagovelia sp.

Station 1

Lost River

Water Quality
Monitoring Study
Photo 5

Vial 5

1/3/05
Family: Gerridae

Station 1,2,3,4

Lost River

Water Quality
Monitoring Study
Photo 6

Vial 6

1/3/05
Family: Physidae

Stations 1,2



Lost River

Water Quality
Monitoring Study
Photo 7

Vial 7

1/3/05
Family: Pleuroceridae

Stations 1,2,3.,4

Lost River

Water Quality
Monitoring Study
Photo 8

Vial 8

1/3/05
Perlidae Claassenia sp.

Stations 1,2,3.,4

Lost River

Water Quality
Monitoring Study
Photo 9

Vial 9

1/3/05

Heptageniidae
Stenonama sp.

Stations 1,2,3,4



Lost River

Water Quality
Monitoring Study
Photo 10

Vial 10

1/3/05

Isonychiidae
Isonychia sp.

Stations 1,3

Lost River

Water Quality
Monitoring Study
Photo 11

Vial 11

2/24/05
Family: Beatidae

Stations 1,2,3,4

Lost River

Water Quality
Monitoring Study
Photo 12

Vial 12

1/3/05

Psephenidae Psephenus
Sp.

Stations 1,2,3,4




Lost River

Water Quality
Monitoring Study
Photo 13

Vial 13

1/3/05
Class: Turbellaria

Stations 1,2,3,4

Lost River

Water Quality
Monitoring Study
Photo 14

Vial 14

1/3/05

Corydalidae
Corydalus sp.

Stations 1,3

Lost River

Water Quality
Monitoring Study
Vial 15

Photo 15

1/3/05

Corydalidae
Nigronia sp.

Stations 1,2,3




Lost River

Water Quality
Monitoring Study
Vial 16

Photo 16

1/3/05
Family: Chironomidae

Stations 1,2,3

Lost River

Water Quality
Monitoring Study
Vial 17

Photo 17

1/3/05

Helicopsychidae
Helicopsyche sp.

Stations 1,3,4

Lost River

Water Quality
Monitoring Study
Vial 18

Photo 18

1/3/05
Family: Culicidae

Stations 1,2




Lost River

Water Quality
Monitoring Study
Photo 19

Vial 19

1/3/05

Coenagrionidae
Argia sp.

Stations 2,3,4

Lost River

Water Quality
Monitoring Study
Photo 20

Vial 20

1/3/05
Order: Amphipoda

Stations 2,3,4

Lost River

Water Quality
Monitoring Study
Photo 21

Vial 21

1/18/05

Heptageniidae
Stenacron sp.

Stations 2,3




Lost River

Water Quality
Monitoring Study
Photo 22

Vial 22

1/18/05
Family: Halipiidae

Station 2

Lost River

Water Quality
Monitoring Study
Photo 23

Vial 23

1/18/05
Family: Elmidae

Stations 2,3,4

Lost River

Water Quality
Monitoring Study
Photo 24

Vial 24

1/18/05

Family: Elmidae

Stations 2,3,4




Lost River

Water Quality
Monitoring Study
Photo 25

Vial 25

1/18/05

Corbiculidae Corbicula
fluminea

Stations 3,4

Lost River

Water Quality
Monitoring Study
Photo 26

Vial 26

1/18/05
Family: Odontoceridae

Station 4

Lost River

Water Quality
Monitoring Study
Photo 27

Vial 27

1/18/05

Family:
Hydropsychidae

Stations 1,2,3.,4



Lost River

Water Quality
Monitoring Study
Photo 28

Vial 28

1/18/05
Family: Corduliidae

Station 4

Lost River

Water Quality
Monitoring Study
Photo 29

Vial 29

1/18/05
Family: Planorbidae

Station 4

Lost River

Water Quality
Monitoring Study
Photo 30

Vial 30

1/18/05

Family: Belostomatidae

Station 4




Lost River

Water Quality
Monitoring Study
Photo 31

Vial 31

1/18/05
Class: Hirudinea

Station 4

Lost River

Water Quality
Monitoring Study
Photo 32

Vial 32

1/18/05
Family: Asellidae

Station 4

Lost River

Water Quality
Monitoring Study
Photo 33

Vial 33

2/24/05

Philopotamidae
Chimarra sp.

Stations 1,2,3




Lost River

Water Quality
Monitoring Study
Photo 34

Vial 34

2/24/05
Family: Tipulidae

Stations 2,3

Lost River

Water Quality
Monitoring Study
Photo 35

Vial 35

2/24/05

Family: “Red”
Chironomidae

Stations 1,2



APPENDIX I1I11I:

STATION PHOTOGRAPHS



PHOTO 1
September 9, 2004

South Fork Lost River
(Station 1) near County
Road 350N facing
upstream.
Macroinvertebrate
sampling.

PHOTO 2
September 9, 2004

South Fork Lost River
(Station 1) near County
Road 350N facing
downstream.
Macroinvertebrate
sampling.

PHOTO 3
January 6, 2005

South Fork Lost River
(Station 1) near County
Road 350N facing
upstream. Stormflow
sampling.



PHOTO 4
January 6, 2005

South Fork Lost River
(Station 1) near County
Road 350N facing
downstream. Stormflow
sampling.

PHOTO 5
September 9, 2004

Carter Creek (Station 2)
near Tater Road facing
upstream.
Macroinvertebrate
sampling.

PHOTO 6
September 9, 2004

Carter Creek (Station 2)
near Tater Road facing
downstream.
Macroinvertebrate
sampling.



PHOTO 7
January 6, 2005

Carter Creek (Station 2)
near Tater Road facing
upstream. Stormflow
sampling.

PHOTO 8
January 6, 2005

Carter Creek (Station 2)
near Tater Road facing
downstream. Stormflow
sampling.

PHOTO 9
September 9, 2004

Lost River (Station 3) at
Tater Road facing
upstream.
Macroinvertebrate
sampling.



PHOTO 10
September 9, 2004

Lost River (Station 3) at
Tater Road facing
downstream.
Macroinvertebrate
sampling.

PHOTO 11
January 6, 2005

Lost River (Station 3) at
Tater Road facing
upstream. Stormflow
sampling.

PHOTO 12
January 6, 2005

Lost River (Station 3) at
Tater Road facing
downstream. Stormflow
sampling.



PHOTO 13
September 9, 2004

Lost River (Station 4) at
Fishers Ford Bridge
upstream view.
Macroinverterate
sampling

PHOTO 14
September 9, 2004

Lost River (Station 4) at
Fishers Ford Bridge
downstream view.
Macroinvertebrate
sampling.

PHOTO 15
January 6, 2005

Lost River (Station 4) at
Fishers Ford Bridge
upstream view.
Stormflow sampling.



PHOTO 16

January 6, 2005

Lost River (Station 4) at
Fishers Ford Bridge

downstream view.
Stormflow sampling.

PHOTO 17
October 14, 2003
Lost River (Station 5) at

County Road 100W
upstream view of drybed.

PHOTO 18
January 5, 2005

Lost River (Station 5) at
County Road 100W
during stormflow
sampling.



PHOTO 19
June 30, 2004
Lost River (Station 6) in

Tolliver Swallow Hole
during baseflow sampling.

PHOTO 20
June 29, 2004
Lost River (Station 7) at

Wesley Chapel Gulf
during baseflow sampling.

PHOTO 21
January 5, 2005

Lost River (Station 7) at
Wesley Chapel Gulf
during stormflow
sampling.



PHOTO 22
January 5, 2005
Lost River (Station 8) at

Roosevelt Road upstream
view. Stormflow samling.

PHOTO 23

January 5, 2005

Lost River (Station 8) at
Roosevelt Road

downstream view.
Stormflow sampling.

PHOTO 24
June 29, 2005
Lost River (Station 9) at

True Rise during baseflow
sampling.



PHOTO 25
January 5, 2005
Lost River (Station 9) near

True Rise during
stormflow sampling.

PHOTO 26
January 5, 2005

Lost River (Station 10)
Orangeville Road
upstream view.
Stormflow sampling.

PHOTO 27
January 5, 2005

Lost River (Station 10)
Orangeville Road
downstream view.
Stormflow sampling.



APPENDIX IV:

LABORATORY REPORTS



Professional Laboratory Services
LABORATORY REPORT
o TR e
Date Received: 01/05/2005 Report Date: 01/17/2005
V-3 Consultants . : ; 2
7325 Janes Avenue Client Number: 002076 Order No: 200501005
Woodridge, IL 40517 P.O. No.. - ; Pr:‘:;cl:
Attn: Mr. Ed Belmonte Released By:\ /
\ / \\ 7
Order No: 2005010052 ANALYTICAL RESULTS
COC No: 41169 Page 1
SAMPLE INFORMATION
SAMPLE NO: 1 Collection Date:01/05/2005  Time: 08:30: Sample Location: Site 5 Dry Bed 100 W
Collected By: Client Sample Matrix:  Surface Water  Sample Type: Grab

Special Instructions:

BACTERIOLOGY

DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST anALYZED METHOD D NO

Escherichia Coliform 4800 /100mL 100 CMB  01/05/2005 EPA 1103.1 602437
METALS
DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST anNALYZED METHOD ID NO
Phosphorus, dissolved 0.281 mg/L 0.010 TEH 01/07/2005 EPA 200.7 509499
Phosphorus, total 0.467 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
WET CHEMISTRY

DETECTION DATE

PARAMETER RESULT UNITS  LIMIT ANALYST aNALYZED METHOD

Ammonia nitrogen 0.234 mg/L 0.01 JHW  01/06/2005 EPA 350.3 108810
Nitrogen, nitrate 2.88 mg/L 0.010 JHW  01/05/2005 SM4500-NO3 108817
Nitrogen, nitrite 0.015 mg/L 0.010 JHW  01/05/2005 SM4500-NO2 108801

ECEIVEN

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



Order No: 2005010052 ANALYTICAL RESULTS
coE: No: 41169 Page 2

SAMPLE INFORMATION

SAMPLE NO: 2 Collection Date:01/05/2005  Time: 09:30: Sample Location: Site 7 Wesley Chapel Gulf
Collected By: Client Sample Matrix: Surface Water  Sample Type: Grab

Special Instructions:

BACTERIOLOGY

DETECTION DATE

PARAMETER RESULT UNITS  LIMIT ANALYST anALYZED METHOD

Escherichia Coliform 2000 /100mL 100 CMB  01/05/2005 EPA 1103.1
METALS

DETECTION DATE
PARAMETER RESULT UNITS LIMIT ANALYST ANALYZED METHOD

602437

Phosphorus, dissolved 0.171 mg/L 0.010 TLH 01/07/2005  EPA 200.7 509499
Phosphorus, total 0.289 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
WET CHEMISTRY

DETECTION DATE

PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD

Ammonia nitrogen 0.177 mg/L 0.01 JHW  01/06/2005 EPA 350.3 108810
Nitrogen, nitrate 4.41 mg/L 0.010 JHW  01/05/20056 SM4500-NO3 108817
Nitrogen, nitrite 0.014 mg/L 0.010 JHW  01/05/2005 SM4500-NO2 108801

SAMPLE INFORMATION
SAMPLE NO: 3 Collection Date:01/05/2005  Time: 12:00: Sample Location: Site 8 Dry Bed Roosevelt
Collected By: Client Sample Matrix: Surface Water  Sample Type: Grab
Special Instructions:

BACTERIOLOGY

DETECTION DATE Qc
PARAMETER RESULT  UNITS LIMIT ANALYST ANALYZED METHOD ID NO

Escherichia Coliform 5000 /100mL 100 CMB  01/05/2005 EPA 1103.1 602437

METALS
DETECTION DATE
PARAMETER RESULT UNITS LIMIT  ANALYST anALYZED METHOD ID NO
Phosphorus, dissolved mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
Phosphorus, total 0.537 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



Order No: 2005010052 ANALYTICAL RESULTS

COC No: 41169 e

SAMPLE INFORMATION

SAMPLE NO: 3 Collection Date:01/05/2005  Time: 12:00: Sample Location: Site 8 Dry Bed Roosevelt
Collected By: Client Sample Matrix:  Surface Water  Sample Type: Grab

Special Instructions:

WET CHEMISTRY

DETECTION DATE

PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD

Ammonia nitrogen 0.201 mg/L 0.01 JHW 01/06/2005  EPA 350.3 108810
Nitrogen, nitrate 2.05 mg/L 0.010 JHW  01/05/2005 SM4500-NO3 108817
Nitrogen, nitrite 0.015 mg/L 0.010 JHW 01/05/2005 SM4500-NO2 108801

SAMPLE INFORMATION

SAMPLE NO: 4 Collection Date:01/05/2005  Time: 10:30: Sample Location: Site 9 True Rise Lost River
Collected By: Client Sample Matrix:  Surface Water  Sample Type: Grab

Special Instructions:

BACTERIOLOGY
DETECTION DATE

PARAMETER RESULT UNITS LIMIT ANALYST ANALYZED

Escherichia Coliform 2800 /100mL 10 CMB  01/05/2005 EPA 1103.1 602437
METALS

DETECTION DATE
PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD

Phosphorus, dissolved 0.093 mg/L 0010 TLH 01/07/2005  EPA 200.7 509499
Phosphorus, total 0.165 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
WET CHEMISTRY
DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST anaALYzZzED METHOD ID NO
Ammonia nitrogen 0.057 mg/L 0.01 JHW  01/06/20056 EPA 350.3 108810
Nitrogen, nitrate 3.03 mg/L 0.010 JHW 01/05/2005 SM4500-NO3 108817
Nitrogen, nitrite 0.011 mg/L 0.010 JHW  01/05/2005 SM4500-NO2 108801

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE "CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



Order No: 2005010052 ANALYTICAL RESULTS
COC No: 41169 Page 4

SAMPLE INFORMATION

SAMPLE NO: 5 Collection Date:01/05/2005 Time: 12:30: Sample Location: Site 10 Lost River

Collected By: Client Sample Matrix:  Surface Water  Sample Type: Grab
Special Instructions:

BACTERIOLOGY

DETECTION DATE

PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD

Escherichia Coliform 940  /100mL 10 CMB  01/05/2005 EPA 1103.1 602437
METALS

DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT  ANALYST anNALYZED METHOD ID NO

Phosphorus, dissolved 0.098 mg/L 0010 TLH 01/07/2005  EPA 200.7 509499
Phosphorus, total 0.177 mg/L 0010 TLH 01/07/2005  EPA 200.7 509499
WET CHEMISTRY
DETECTION DATE
PARAMETER RESULT UNITS LIMIT ANALYST aNALYZED METHOD
Ammonia nitrogen 0.051 mg/L 0.01 JHW  01/06/2005 EPA 350.3 108810
Nitrogen, nitrate 3.36 mg/L 0.010 JHW  01/05/2005 SM4500-NO3 108817
Nitrogen, nitrite 0.011 mg/L 0.010 JHW  01/05/2005 SM4500-NO2 108801

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE “CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



G| st

Professional Laboratory Services

LABORATORY REPORT
= AN =h
Date Received: 01/06/2005 Report Date: 01/17/2005
V-3 Consultants / i .
7325 Janes Avenue Client Number: 002076 Order No: 2005010069
Woodridge, IL 40517 P.O. No.: Project:
L Attn: Mr. Ed Belmonte Released By:
L/ N =i
Order No: 2005010069 ANALYTICAL RESULTS

COC No: 41186 Page 1

SAMPLE INFORMATION

SAMPLE NO: 1 Collection Date:01/06/2005 Time:09:45: Sample Location: Site 1 South Fork Lost River
Collected By: Client Sample Matrix: Storm Water Sample Type:Grab
Special Instructions:

BACTERIOLOGY
DETECTION DATE

QcC
PARAMETER RESULT UNITS LIMIT ANALYST anaLyYzZED METHOD pnNO
Escherichia Coliform 690 B3 /100mL 10 CMB 01/06/2005 EPA 1103.1 602438

METALS
DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST anALYZED METHOD ID NO
Phosphorus, dissolved ; mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
Phosphorus, total 0.270 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
WET CHEMISTRY
DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT  ANALYST ANALYZED METHOD ID NO
Ammonia nitrogen ! mg/L 0.01 JHW 01/06/2005 EPA 350.3 108810
Nitrogen, nitrate 2.04 ma/L 0.010 JHW 01/06/2005 SM4500-NO3 108818
Nitrogen, nitrite 0.013 mg/L 0.010 JHW 01/06/2005 SM4500-NO2 108826

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



Order No: 2005010069 ANALYTICAL RESULTS
COC No: 41186 Page 2

SAMPLE INFORMATION

SAMPLE NO: 2 Collection Date:01/06/2005 Time:09:15: Sample Location: Site 2 Carters Creek
Collected By: Client Sample Matrix: Storm Water Sample Type:Grab
Special Instructions:

BACTERIOLOGY
DETECTION DATE ac

PARAMETER RESULT UNITS LIMIT ANALYST ANALYZED METHOD ID NO
Escherichia Coliform /100mL 10 CMB 01/06/2005 EPA 1103.1 602438

METALS

DETECTION DATE QcC
PARAMETER RESULT UNITS LIMIT ANALYST ANALYZED METHOD ID NO

Phosphorus, dissolved mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
Phosphorus, total 0.263 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
WET CHEMISTRY

DETECTION DATE QcC
PARAMETER RESULT UNITS LIMIT ANALYST anNALYZED METHOD  |pnNO

Ammonia nitrogen 0.074 mg/L 0.01 JHW 01/06/2005 EPA 350.3 108810
Nitrogen, nitrate 2.05 mg/L 0.010 JHW 01/06/2005 SM4500-NO3 108818
Nitrogen, nitrite 0.011 mg/L 0.010 JHW 01/06/2005 SM4500-NO2 108826

SAMPLE INFORMATION

SAMPLE NO: 3 Collection Date:01/06/2005 Time:08:45: Sample Location: Site 3 Lost River Tater Rd.

Collected By: Client Sample Matrix: Storm Water Sample Type:Grab
Special Instructions:

BACTERIOLOGY
DETECTION DATE

QcC
PARAMETER RESULT UNITS LIMIT ANALYST aNALYZED METHOD ID NO

Escherichia Coliform 2400 8% /100mL 10 CMB 01/06/2005 EPA 1103.1 602438

METALS

DETECTION DATE QC
PARAMETER RESULT UNITS LIMIT ANALYST anaALYZED METHOD pnNO

Phosphorus, dissolved 0.253 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499

Phosphorus, total 0.326 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



Order No: 2005010069 ANALYTICAL RESULTS
COT No: 41186 Page 3

SAMPLE INFORMATION

SAMPLE NO: 3 Collection Date:01/06/2005 Time:08:45: Sample Location: Site 3 Lost River Tater Rd.

Collected By: Client Sample Matrix: Storm Water Sample Type:Grab
Special Instructions:

WET CHEMISTRY
DETECTION DATE

PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD

Ammonia nitrogen 0.077 mg/L 0.01 JHW 01/06/2005 EPA 350.3 108810
Nitrogen, nitrate 2.10 mg/L 0.010 JHW 01/06/2005 SM4500-NO3 108818
Nitrogen, nitrite 0.012 mg/L 0.010 JHW 01/06/2005 SM4500-NO2 108826

SAMPLE INFORMATION

SAMPLE NO: 4 Collection Date:01/06/2005 Time:08:15: Sample Location: Site 4 Lost River

Collected By: Client Sample Matrix: Storm Water Sample Type:Grab
Special Instructions:

BACTERIOLOGY
DETECTION DATE

PARAMETER RESULT UNITS LIMIT ANALYST ANALYZED METHOD
Escherichia Coliform 2700 B32 /100mL 100 CMB 01/06/2005 EPA 1103.1 602438

METALS

DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST anALYZED METHOD ID NO

Phosphorus, dissolved 0.256 mg/L 0.010 TLH 01/07/2005 EPA 200.7 500499
Phosphorus, total 0.364 mg/L 0.010 TLH 01/07/2005 EPA 200.7 509499
WET CHEMISTRY

DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST ANALYZED METHOD ID NO

Ammonia nitrogen mg/L 0.01 JHW 01/06/2005 EPA 350.3 108810
Nitrogen, nitrate 1.77 mg/L 0.010 JHW 01/06/2005 SM4500-NO3 108818
Nitrogen, nitrite 0.014 mg/L 0.010 JHW 01/06/2005 SM4500-NO2 108826

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



REFERENCE INDEX
ND = None Detected SA = See Attached SC = See Footer Index

FOOTER INDEX
B32 The E. Coli. Result is an estimated count.



Environmental Consultants, Inc. coc# Hall16s
391 Newman Ave ' _ For Lab Use Only Stamp Here
Clarksville, IN 47129 | [orger Mamber # SINSOTOOSS (1
Phone #: (812) 282-8481  Fax #: (812) 282-8554 Client #: Quote #: |
Chain of Custody Record |
| Client;— V=3 Consultants Client Cantact: Cell phone #:
Address: 7325 Janes Avenue - Phone #: Fax #:
City; _Woodridge State: Il Zip Code: 40517 |po.#: Project #:
Sample | Container] Date |Collection| Sample | Grab (G) | Sample Test
Sample Location / ID Number| Number |Collected| Time | Matrix or Comp (C) Temp("C)f Requestsd
ShS DrySed oow |MM5| 3 1sEs(o830) w | ¢ |E-Coli NO3, NO2, NH3, T Phos Dis. Phos.
k47 Uksky Clal Guie | 7 | 3 |foslo:30 w i G E G, NOs, MOy W5 T, Phes, O Phos
Sre B oy Ted - Reosealt Bl B3 |Veps|iroo| w G & wt:, Woy Ney, Ak, [T Phes, D Ples
S | Trwe R Lot | | 3 (Y5ks|10:30| W G .Gl Vo, Ny, Wiy T B, DPhos
1 (O Lot R Oweatid 0| 3 |fofsjR50| W | & et ao, Na, i, T Ron D2 Pls
Remarks:
T this & complismce sample(s): | hES chesi e O
Sampled By, (prinza) £7 Be/ment€ (SW Dute; /370 S~ |Time: 1357 - ﬁ:)
Reccived By: (prinod) -0 04 CARIEL, -w@um Canur- Date; { ~$~QS - |Time: /354 am or pm
. . = ALY . .
Reseived By: (Printad) (Signature): Date: ’I’ime am or p
Received By, (Printed) (Signature): Date: Time: am or pm|
Matrix Abbreviations: DW=Drinking weter ~ CW = Cooling waitr AR = Air Particulatn SOL = Sotvenia LW = Liquid waste Tk = ok
- WW= Wastcwatsy .. STRw~ Stomm waior S = Solid 8L = Shdges A= Animal Fat SDW = Salid wasts Soll'=Soil  Systems - Sample Receiving
SW = Serfacs water GW = Grownd water Foul = Feal ot PC = Pairt chips 1 Impenger Fhuid PT = Pant L=Llini Chain of Custody - General
PW = Process waier POT =Posblewater = Poal WP = Wipe WO = Wassfedoil  Ol=0ff  Mar-04 :



Environmental Consultants, Inc. - COC #

391 Newman Ave , _ For Lab Use Only Stamp Here
Clarksville, IN 47129 | {Order Number #:
Phone #: (812) 282-8481  Fax #: (812) 282-8554 Client #: Quote #:
Chain of Custody Record ‘ | |
Client: V-3 Consultants : g Client Contact: Cell phone #:
Address: 7325 Janes Avenue ) Phane #: - Fax #:
cityy  Woodridge State: 1% Zip Code: 40517 |p.0.#: Project #:
Smmple[Containa]  Date |Colloction] Sample | Grab (G) | Sample — Test
_ Sample Locatian / ID Number| Number | Collected| Time | Matrix jor Comp (C) Temp("C)| . Requesied
Side | Sowdh VoK LostRuer|tR)| 3 |efesiosss| ww | G |E-Coly Ne3, NO2, WH3, T.Phos. Dif. Phos.
(SR Cortess Creek  YRR| B |ffosoris|w | & £.ct;, Moy MOy Wi T Pos D Phos
SHe D Lot Rver TkeRYLRI| B |ififos|oBdsi WV | & E. Golt, Moy jfon, MHs, To Phos, Dps. Fos,
Site S Lost River Foheshd|LRY| 2 |Veps|o®lS | W | & E.cli, Moy Moy My T-Phos, s Fhos.

_ | Is this a campliance sample(s): I:;Ymmaﬂo
Sumpled By: (paagy 20 a2Imonte gty A AR |Duter Time: 1(*13 G gl
Received By: (Prinked) Time: : am or po
Received By: (Primicd) Time: am or pm
Matrix Abbrevistions: DW= Driskig vatry ~ CW=Cooling water  AIR = Air Particulss  SOL = Solvents LW = Liquid waste Ink = ok
© WW= Wastcwater .. STR=Stoom weder 8 = Solid 5L = Tindges A= Anima] Fat SDW = Solid waste Soil'=Scil  Systems - Sample Receiving
SW = Surfhce water GW = Grownd waier Fenl = Fenl ofl PC = Paint chips 1= Impengre Fluid PT = Paint L=Lliquid Chain of Custody - General

PW = Process water m=wm P=TPool WP = Wips 7 =Transfwm oil/Foild WO = Wasto/aocd ol Oil =0 Mar-04




V-3 Consultants

7325 Janes Avenue
Woodridge, IL 40517

Attn: Mr. Ed Belmonte

Drder Mao: EGNM?“
COC No; 38132

Collected By: Client
Special Instructions:

LABORATORY REPORT

@ Elmmnmun_g

Professionsl Leooralony Serdoes

Released By:

e SR P,

Client Number:

Date Received: 06/29/2004 Report Date: 07/12/2004

002076 Order No: 2004060671

) Project:

ANALYTICAL RESULTS

SAMPLE INFORMATION

Page 1

SAMPLE NO: 1 Collection Date:06/29/2004 Time:08:30: Sample Location: Site 1 South Fork 350 N. LR1

Sample Matrix: Surface Water Sample Type:Grab

PARAMETER
Escherichia Coliform

6300

BACTERIOLOGY

DETECTICN

DATE
UNITS  LIMIT ANALYST anALYzED METHOD

/100mL 1060 CMB

PARAMETER
Specific Conductance

RESULT
389

PARAMETER
ﬂm_q&_‘.phpms, dis.sc:ivaq_

RESULT

06/29/2004 EPA 1103.1

FIELD TESTS
DETECTION

DATE
UNITS LIMIT ANALYST g MALYZED METHQD

um hos/cm 14 I-_!w

06/29/2004 EPA 1201

DETECTION

108268

: DATE
LIMIT ANALYST ANALYZED METHOD

Phosphorus, total

PARAMETER

07/01/2004 EPA 200.7

500338

07/01/2004 EPA 200.7

0.033 mg/L 0.010 TLH
0.039 mgiL 0.010 TLH
WET CHEMISTRY

RESULT

DETECTION

DATE

UNITS  LIMIT ANALYST aNALYZED METHOD

06/29/2004 EPA 350.3

06/30/2004 EPA 351.3

508337

108264

108261

06/29/2004 SM4500-NO3

108300

06/29/2004 SM4500-NO2

Ammonia nitrogen ~ 0.850 mgil. 0.01 JHW
Nitrogen, Total Kjeldahl 1.68 ma/l 0.010 JHW
Nitrogen, nitrate 11.9 mgl 0010 JHW
Nitrogen, nitrite 0.044 mgl 0010 JHW
pH 7.82 su JHW

06/29/2004 EPA 150.1

108266
108262

ENVIRONMENTAL CONSULTANTS, INC. * 331 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47128 * PH (812) 2B2-B481 * FAX: (812) 282-8554




Order No: 2004060671 ANALYTICAL RESULTS
COC No: 38132 Page 2

SAM PLE INFORMATION

| SAMPLE NO: 2 Collection Date:.06/29/2004 Time:08:40: Sample Location: Site 2 Carters Creek Tater Rd. LR2

Collected By: Client Sample Matrix: Surface Water  Sampie Type:Grab
ESDEGiE| Instructions:

BACTERIOLOGY
DETECTICN DATE
PARAMETER RESULT UNITS LIMIT ANALYST ANALYZED METHOD
Escherichia Coliform 440 Ba M00mL 10 CMB 06/29/2004 EF:A 11031 602117
FIELD TESTS
DETECTION DATE
PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD
Specific Conductance 437 umhos/cm 1 JHW 06/29/2004 EPA 120.1 108268
METALS
DETECTION DATE
PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD
Phosphorus, dissolved 0.038 Wy mag/L 0.010 TLH 07/01/2004 EPA 2007 508338
Phosphorus, total 0.041 = mgiL 0.010 TLH  07/01/2004 EPA200.7 509337
WET CHEMISTRY
DETECTION DATE
PARAMETER RESULT UNITS  LIMIT ANALYST anNALYZED METHOD
Ammonia nitrogen 0.567 mag/L 0.01 JHW 06/28/2004 EPA 350.3 108264
Nitrogen, Total Kjeldahl 0.980 mg/L 0.010 JHW  06/30/2004 EPA 351.3 108261
Nitrogen, nitrate 7.83 _ mg/L 0.010 JHW  06/29/2004 SM4500-NO3 108309
Nitrogen, nitrite 0.022 mg/L 0.010 JHW  06/29/2004 SM4500-NO2 108266
pH. 8.08 su JHW  06/29/2004 EPA 1501 108262

SAMPLE INFORMATION

SAMPLE NO: 3 Collection Date:08/29/2004 Time:08:50: Sample Location; Site 3 Lost River Tater Rd. LR3 ‘

Collected By: Client Sample Matrix: Surface Water Sample TypeGrab
| Special Instructions:

BACTERIOLOGY

DETECTION

= DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST anaLYZED METHOD  |ppnNO
Escherichia Coliform 310 e4  /100mL 10 CMB  06/29/2004 EPA 1103.1 602117

ENVIRONMENTAL COMNSULTANTS, INC. = 381 NEWMAN AVENUE *CLARKSVILLE, INDIAMNA 47129 * PH: (B12} 782-8481 * FAX: (812) 282-8554



Order No; 2004060671 ANALYTICAL RESULTS
COC No: 38132 Fage 3

SAMPLE INFORMATION

SAMPLE NO: 3 Collection Date:06/29/2004 Time:08:50: Sample Location: Site 3 Lost River Tater Rd. LR3

Collected By: Client Sample Matrix: Surface Water Sample Type:Grab
Special Instructions:

FIELD TESTS
DETECTION DATE
PARAMETER RESULT UNITS LIMIT  ANALYST anaLYZED METHOD
Specific Conductance 433 umhesfem 1 JHW 06/29/2004 EPA 120.1 108268
METALS
DETECTION DATE
PARAMETER RESULT UNITS LIMIT  ANALYST anyaALYZED METHOD
Phosphorus, dissolved 0.028 mg/L 0.010 TLH 07/01/2004 EPA 200.7 509338
Phosphorus, total 0.032 ) mg/L 0.010 TLH 07/01/2004 EPA 200.7 509337
WET CHEMISTRY
DETECTION DATE
PARAMETER RESULT UNITS LIMIT ANALYST anALYZED METHOD
Ammonia nitrogen 0.624 mg/L 0.01 JHW  06/29/2004 EPA 350.3 108264
Nitrogen, Total Kjeldahi 0.840 mg/L 0.010 JHW  06/03/2004 EPA 351.3 108261
Nitrogen, nitrate 10.0 mg/L 0.010 JHW 06/29/2004 SM4500-NO3 108309
Nitrogen, nitrite - 0.033 mg/L 0.010 JHW 06/25/2004 SM4500-NO2 108266
pH 7.96 SU JHW 06/29/2004 EPA 150.1 108262

SAMPLE INFORMATION

SAMPLE NO: 4 Collection Date:06/29/2004 Time:09:10; Sample Location; Site 4 Lost River Fishers Ford LR4

Collected By: Client Sample Matrix: Surface Water Sample Type:Grab
iSpem’a[ Instructions:;

BACTERIOLOGY
DETECTION DATE

PARAMETER RESULT UNITS  LIMIT ANALYST aNALYZED METHOD
Escherichia Coliform /100mL 10 CMB  06/29/12004 EPA 11031 602117

FIELD TESTS

3 DETECTION DATE
PARAMETER RESULT UNITS LIMIT ANALYST ayaLyzEp METHOD

Specific Conductance 1 JHW 06/29/2004 EPA 1201

ENVIRONMENTAL CONSULTANTS, INC. = 381 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47123 * PH: (B12} 282-8481 = FAX: (B12)282-8554



Order No: 2004060871 ANALYTICAL RESULTS
COC No: 38132 Paged

SAMPLE INFORMATION

| SAMPLE NO: 4 Collection Date:06/29/2004 Time:09:10: Sample Location: Site 4 Lost River Fishers Ford LR4
| :
{Collected By: Client Sample Matrix: Surface Water  Sample Type:Grab

' Special Instructions:

METALS
DETECTION DATE
PARAMETER RESULT UNITS LIMIT  ANALYST anALYZED METHOD
Phosphorus, dissolved 0.020 rr_lgfL 0.010 TLH 07/01/2004 EPA 2007 509338
Phosphorus, total 0.027 - mg:J'L 0.010 TLH 07/01/2004 EPA 200.7 508337
WET CHEMISTRY
DETECTICON DATE
PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD
Ammonia nitrogen 0.678 mg/ll 0.01 JHW 06/29/2004 EPA 350.3 108264
Nitrogen, Total Kjeldahl ~ 1.12 mglL 0.010 JHW  06/30/2004 EPA 351.3 108261
Nitrogen, nitrate 9.7 mg/L 0.010 JHW 06/29/2004 SM4500-NO3 108309
Nitrogen, nitrite 0.036 mgfl 0.010 JHW 06/28/2004 SM4500-NO2 108266
pH .70 suU JHW 08/29/2004 EPA 1501 108262

SAMPLE INFORMATION

| SAMPLE NO: 5 Collection Date:06/29/2004 Time:10:00: Sample Location: Site 7 Wesley Chapel Gulf LR7

| Collected By: Client Sample Matrix: Surface Water  Sample Type:Grab
Special Instructions:

BACTERIOLOGY

DETECTION DATE Qc
PARAMETER RESULT UNITS  LIMIT ANALYST ANALYZED METHOD |pNO
Es_c:__f]gﬁchia Coliform E{_]__ !‘]E_I-:;'mL 10 CMB - 06/29/2004 EPA 11031 602117
FIELD TESTS

DETECTION DATE ac
PARAMETER RESULT UNITS LIMIT ANALYST ayalyzen METHOD 1D NO

Specific Conductance 429 umhosfcm 1 JHW 06/29/2004 EPA 120.1 108268
METALS
DETECTION DATE Qc
PARAMETER RESULT UNITS LIMIT ANALYST anaLYZED METHOD |pNO
Phosphorus, dissolved 0.062 mg/L 0.010 TLH 07/01/2004 EPA200.7 509338
Phosphorus, total 0.074 mag/L 0.010 TLH 07/01/2004 EPA200.7 509337

ENVIROMMENTAL CONSULTANTS, INC. * 331 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47129 * PH: (B12) 282-8431 * FAX: (B1Z) 282-8554



Order No: 2004060671 ANALYTICAL RESULTS
COC No: 38132 Page 5

SAMPLE INFORMATION

SAMPLE NO: 5 Collection Date:06/29/2004 Time:10:00: Sample Location: Site 7 Wesley Chapel Gulf LR7

Collected By: Client Sample Matrix: Surface Water Sample Type:Grab
Special Instructions:

WET CHEMISTRY
DETECTION DATE oc
PARAMETER RESULT UNITS LIMIT ANALYST anapyzep METHOD pno
Ammonia nitrogen 0.524 mag/L 0.01 JHW 06/29/2004 EPA 350.3 108264
Nitrogen, Total Kjeldahl 0.980 mg/L 0.010 JHW 06/30/2004 EPA 351.3 108261
Nitrogen, nitrate 708 ma/L 0.010 JHW 06/29/2004 SM4500-NO3 108309
Nitrogen, nitrite 0.013 mg/L 0.010 JHW 06/29/2004 SM4500-NO2 108266
PH 7.36 su JHW 06/28/2004 EPA 150.1 108262

SAMPLE NO: 8 Collection Date:06/29/2004 Time:10:20: Sample Location: Site 9 Lost River True Rise LR9

| I
{ Collected By: Client Sample Matrix: Surface Water Sample Type Grab
| Special Instructions:

BACTERIOLOGY
DETECTION DAT

=
PARAMETER RESULT UNITS LIMIT ANALYST anatyZED METHOD
Escherichia Coliform f100mL 10 CMB 06/28/2004 EPA 1103.1 602117

FIELD TESTS

DETECTION DATE
PARAMETER RESULT UNITS  LIMIT ANALYST anaLYZED METHOD

Specific Conductance umhosficm 1 JHW 06/29/2004 EPA 120.1 108268
METALS '
DETECTION DATE
PARAMETER RESULT UNITS  LIMIT ANALYST aAnaALYZED METHOD
_F‘hnsphorus, dissolved 0.064 e mag/L 0010 TLH 07/01/2004 EPA 200.7 509338
Phosphorus, total D.o87 _ _rngJ’L 0.010 TLH Q7/01/2004 EPA 2007 509337
WET CHEMISTRY '
DETECTION DATE
PARAMETER RESULT UNITS  LIMIT ANALYST anaLYZED METHOD
Ammonia nitrogen 0.500 mgfL 0.01 JHW 06/29/2004 EPA 350.3 108264
Nitrogen, Total Kjeidahl 0.700 mg/L 0.010 JHW  06/30/2004 EPA 351.3 108261
Nitrogen, nitrate 8.28 ma/L 0.010 JHW 06/29/2004 SM4500-NO3 108309
Nitrogen, nitrite 0.014 mglL 0.010 JHW  06/29/2004 SM4500-NO2 108266
pH 7.47 su JHW  06/29/2004 EPA150.1 108262

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE "CLARKSVILLE, INDIANA 47120 * PH: (812)282-5481 * FAX: (812) 282-8554



Order No: 2004060671 ANALYTICAL RESULTS

COC No: 98132

QAM FLE INFORMATION

Special Instructions:

PARAMETER RESULT

SAMPLE NO: 7 Collection Date:06/29/2004 Time:10:10: Sample Location: Site 10 Lost River Crangevill Rd. LR-10
Collected By: Client

Sample Matrix: Surface Water Sample Type:Grab

Page 6

Escherichia Colifarm ‘1_!]3{] B4

PARAMETER RESULT

Specific Conductance 465

PARAMETER RESULT
Ph_osphnrus, dissolved L.Uoe
Phosphorus, total L

BACTERIOLOGY
DETECTION DATE
UNITS LIMIT ANALYST analyzep METHOD
{100mL 10 CMB 06/29/2004 EPA 1103.1 6802117
FIELD TESTS
DETECTION DATE
UNITS LIMIT  ANALYST amyalyzED METHOD
umhosfcm 1 JHW 06/29/2004 EPA 1201 108268
METALS

DETECTION

UNITS LiniT

ANALYST ANALYZED METHOD

DATE

07/01/2004 EPA 200.7

509338

07/01/2004 EPA 200.7

PARAMETER RESULT

maiL 0.010 TLH
ng'L__ 0.010 TLH
WET CHEMISTRY

DETECTION

UNITS LinmiT

508337

DATE

AMNALYST anaLyZED METHOD

Ammenia nitrogen 0.488 mg/l 0.01 JHW 06/29/2004 EPA 3503 108264
Nitrogen, Total Kjeldahl 0,840 mg/l 0010 JHW  06/30/2004 EPA 3513 108261
Nitrogen, nitrate 6.60 mgll  0.010 JHW  06/29/2004 SM4500-NO3 108309
Nitrogen, nitrite  0.017 mgll 0010 JHW  06/29/2004 SM4500-NO2 108266
pH 758 su JHW  06/20/2004 EPA150.1 108262
REFERENCE INDEX
ND = None Detected SA = See Attached SC = See Footer Index

B4 Fecal Coliforry PRESENCE CONFIRMED by EC Broth.

FOOTER INDEX

ENVIRONMENTAL CONSULTANTS, ING. * 381 NEWMAN AVENUE "CLARKSVILLE, INDIANA 47129 * PH: (512} 262-8481 * FAX: (B12) 282-8554



Environmental Consultants Inc. COC#
391 Newman Ave For Lab Use Only Stamp Hers
Clarksville, IN 47129 |Order Number #:
Phone #: (812) 282-8481  Fax #: (812) 282-8554 Client #: Quote #:
Chain of Custody Record |
Client: V-3 Consultants Cliertt Contact; Cell phone #:
Address: 7325 Janes Avenue _ |Phone & Fax #:
City: _ Woodridge State: Tl 7ip Code: 40517 |p.o # Projoct #:
. Sample [Contaner] Daie |Colloction] Sample | Grab (G) | Saropls Test
Sampie Location / ID Number] Number | Collected| Time | Matrix Jor Comp (C) Temp(°C)} Requested
Skl SetFork 3soN LRI | B Ic/pyesse W | G [p-coi} mos, wo2, nms, T.Phos. Dip. Phos.
: - . NeH Guducts
152 Corles Gux Tole®™ [LRR | 3 |ofafosdo | w | & £-Goli, NOy , MO, NHy T-Pos, DaPhes |37 c‘;fd“‘
SihS CLostRier TR RS | D kfafmypmso | w | & £-ColNO, Mo, N, T Phos, D s, . Coma.
SreH Los-i-@‘uer CFshes Tod LRY | B vy 00 | w s -Goly NO,‘AQ!NH:,J-E%_’XE%S P, Foud,
Y47 Wesley Chagel Gute |LRTT| B |dfawed [ioto0 vl e E-lol:, Mog Wo,, KM | T Phos., Dih. piee, PH,
SN /oot Riee Tr?z?\b& R | 3 | 6/29% 1020 | W & E-Goly, o, Ky T Ph is. Pllos, PH, Cand.
SA IO LeostFiver  Crangile RAKRIO[ 3 eyl 10|l w | & *Gﬁ,NOg,NDa,Nﬂs,"“-?ﬁm_-,Db-pi, PH Gon
Rernarks;
| | Is this a compliance sample(s): ‘:'P,};gm,m"—;’em
Sampled By: (o) Wil ' 7—‘-‘:__’ [/ Date: . _|Tme; am ar pm
|Received By: (prised) _ﬁ‘rg@éan}f _7::(;&/- (Signeture): /B%W»m &/Zﬂ?/o;z'im: ' /ZXZL,/ am of pm
Received By: (Primed) (Signature): Date: Time: i or pm
Received By: (Prinicd) (Signature): Date: Time: am or pm}
Matrix Abbreviatioms: DW=Drinking waiet ~ CW =Cooling waier AR = Air Partiulste  SOL = Soveats LW = Liguid wests Ink = Ink
v WW = Wasiewater .. STR=Stomm waier § = Solid SL =~ Shdges A= Anima) Fat SDW = Salid wasie Soil=Sofl ~ Systems - Sample Receiving
© §W= Surfacs wair OW = Grownd water Fentl = Feul ofl PC = Paint chipe 1= Impenger Finid PT = Paint L=Liid  Chain of Custody - General
PW = Process walsr m-whwm Pz Ppal ‘WP = Wipes T = Transfum oil/Furild WO = Wasin/used ol Oil =0l Mar-04



@-\%‘%ﬂﬁhﬂﬂ

Professional Laboratory Senices
LABORATORY REPORT
4 ™~ ™
V.3 Consultants Date Received: 06/30/2004 Report Date: 08/03/2004
- nsuia . . .
7326 Janes Avenue Client Number: 002076. Order No: 2004060706
Woodridge, IL 40517 P.O. No.: Project:
Attn: Mr. Ed Belmonte LReleased By:
./ 7 .
Order No: 2004060706 ANALYTICAL RESULTS
COC No: .. 38232 Page 1
SAMPLE INFORMATION

SAMPLE NO: 1 Collection Date:06/30/2004  Time: 10:30. Sample Location: Site 6 Tolliver Swallow Hole
Collected By: Client Sample Matrix:  Surface Water  Sample Type: Grab

Special Instructions:

FIELD TESTS

DETECTION DATE

PARAMETER RESULT  UNITS  LIMIT  ANALYST anaLYZED METHOD

Specific Conductance 432 umhos/c 1 JHW  06/30/2004 EPA 1201 108269
METALS

DETECTION DATE
PARAMETER RESULT UNITS LIMIT  ANALYST anaLyzED  METHOD

Phosphorus, dissotved 0.054 mgll. 0010 TiH  07/07/2004 EPA 2007 509341
Phosphorus, total 0.064 mgllL 0010 TLH  07/07/2004 EPA200.7 500341
WET CHEMISTRY

DETECTHN SATE

PARAMETER RESULT  UNITS  UMIT  ANALYST analyzEp METHOD

Ammonia nitrogen 1.02 mg/L 0.01 JHW  07/01/2004 EPA 350.3 108265
Nitrogen, Total Kjeldahl 1.40 mo/L 0.010 JHW  06/30/2004 EPA 3513 108261
Nitrogen, nitrate 0.864 mg/L 0.010 JHW  06/30/2004 SM4500-NO3 108337
Nitrogen, nitrite <0.010 mg/L 0.010 JHW  06/30/2004 SM4500-NO2 108267
pH 7.30 suU BKE 06/30/2004 EPA 150.1 1010677

ENVIRONMENTAL CONSULTANTS, INC. * 391 NEWMAN AVENUE *CLARKSVILLE, INDIANA 47129 * PH: (812) 282-8481 * FAX: (812) 282-8554



Environmental Consultants, Inc. CoC #
391 Newman Ave For Lab Use Ouly Stamp Here
Clarksville, IN 47129 | Order Mumber # (O L0/ 01
Phone #: (812) 282-8481  Fax #: (812) 282-8554 - [ciite: Quote #;
| Chain of Custody Record
Chent: V=3 Consultants Client Contact: Cell phone #:
Address: 7325 Janes Avenue Phone #: Fax
City: Woodridge State: 11 Zip Code: 40517 lpo. # Project #:
Sample|Container] Date |Collection| Sample | Grab (G) Sample Test
Sample Location / ID Namber| Number |Collected| Time | Matrix Jor Comp (CX Ternp(C) Requested

te G B llver Seallow Hole [(RG| "R

<3969} 10:30

L G -_émoa, NO2, NH3, T.Phos. Di

3.

PH- Qf\d.. Cﬂl\dh&ij‘-.\u:‘f‘\-/

Remarks:
Is this a complisnce sample(s): _EJ Ymm“-; No

Sampled By: (Prioied) (J & M {evernior {Signature): L/ by Lo Date: LZ?D /od |Time: .00 amm or

: . ey Q . . { : - . f‘&)/ U | O
Received By: (primed SO A€ | B (Slm%vlgh‘; Qoniig Date: (], o | Time: O am ot pen
Received By: (Prinied) (Signature): Q Date: Time: am or
Received By: (Printed) (Signsture): Date: Time: am or pm|
Matrix Abbreviations: DW =Drinking water ~ CW = Cooling water  AIR = Air Particulate SOL = Sotvents LW = Liquid waste Ink = Ink
WW = Wastewater . STR = Stwmwaizxr S = Solid SL = Shudges A= Animal Fat SDW = Solid weste Soil=Seil  Systems - Sample Receiving
SW = Surfice water GW = Ground waber Feul = Feul oil PC = Paint chips 1= Impenger Finid PT = Paint L=Lignid Chain of Custody - Genzral
PW = Process waler POT=Pmm P=Pouol WP = Wipes T = Transform ofl/Fuild WO = Wazte/used oil 0Oil =01t Mar-04 :

Phos.
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Indiana Department of Environmental Management
Office of Water Quality/ Assessment Branch/ Biological Studies Section
Fish Community Assessments

Site Information

SubBasin: Lower East Fork White 14 digit HUC: 05120208150030 LSite: WELI150-0007

Site: Lost River Location: 425N County: Orange

Latitude: 38 37 25989 Longitude: -86 20 26.120 IASNatRegion: 10A Topo: 1-33 Segment: 77

Ecoregion: Interior Plateau DrainageArea (sq.miles): 35 Gradient (ft/mile): 10.35
Sample

SampleNumber: AA11724 EventID: 02544 SampleMediumCollected: Macro + FishComm + FishTiss

SampleDate: 8/6/2002 SurveyCrewChief: SLS SampleTime: 12:29:00 PM HydroLabNumber: BSS-4
WaterFlowType: Pool WaterAppearance: Clear SkyConditions: Scattered  AirTemperature: 76-85
WindDirection: East (90 degrees) WindStrength: Light

DissolvedO2 (mg/l): 8.649 pH: 7.53 WaterTemp (°C): 24.75 SpecificConductivity (uS/cm): 461  Turbidity (NTU): 13
SpecialNotes:

ElectrofishingEquipment: Backpack Voltage: 200  Avg.StreamWidth (m): 11.8 DistanceFished (m): 195
SecondsFished: 2008 WaterDepthAvg (m): 0.3 WaterDepthMax (m): 0.5 TimeAtSite: 3:30
BridgeInReach: ReachRepresentative: WhyReachNotRepresentative:

Special Comments:

Habitat

TotalScore (max100): 70  SubstrateScore (max20): 1[5 InstreamCoverScore (max20): 14 ChannelMorphologyScore (max20):

RiparianZone&BankErosionScore(max10): 6 Pool/GlideQualityScore (max12): 6 Riffle/RunScoreQuality (max8): 3
GradientScore (max10): 10 %Pool 50 %Riffle: 15 %Run; 35 %Glide: 0 CanopyCoverPctOpen: 60.06
SubjectiveRating: 7 AestheticRating: 7 NOTES:

Fish Community Index of Biotic Integrity (IBI)

Information
Actual Observation Metric Score Actual Observation Metric Score

SpeciesCount: 15 3 SensitiveSpeciesCount: 5 3
Darter/Madtom/SculpinSpeciesCount: 2 0 % TolerantIndividuals: 12.9 5
DarterSpeciesCount: 1 3 % Omnivorelndividuals: 84 5
% LargeRiverIndividuals: 0.0 0 % InsectivoreIndividuals: 36.6 3
%HeadwaterIndividuals: 4.0 0 % PioneerIndividuals: 55.5 0
SunfishSpeciesCount: 4 5 % CarnivoreIndividuals: 9.3 5
CentrarchidaeSpeciesCount: 5 0 Total #of Individuals(CPUE): 760 5
MinnowSpeciesCount: 6 0 CPUElessGizzardShads: 760 0
SuckerSpeciesCount: 1 3 % SimpleLithophilicInd.: 15.0 1
RoundBodySuckerSpeciesCount: 1 0 % Ind.withDeformities, 0.0 5

SalmonidaeSpeciesCount: 0 0 ErodedFins,Lesions,&Tumors:

TotalIBIScore 46
Metrics are dependent on Ecoregion and Drainage Area. (min 6=nofish): max=60
Metrics can score a 1, 3, or 5 depending on calibration.

Wednesday, April 12, 2006 Page 1 of 4



Indiana Department of Environmental Management
Office of Water Quality/ Assessment Branch/ Biological Studies Section
Fish Community Assessments

SampleNumber: AA1172 EventlD: 02544 LSite: WEL150-0007 County: Orange
StreamName:  Lost River LocationDescription: 425N

Common Name Individual Fish Count Deformities Eroded Fins Lesions Tumors Multiple Anomalies
Bluegill 28 0 0 0 0 0
Bluntnose Minnow 64 0 0 0 0 0
Central Stoneroller 315 0 0 0 0 0
Creek Chub 32 0 0 0 0 0
Green Sunfish 1 0 0 0 0 0
Homyhead Chub 35 0 0 0 0 0
Longear Sunfish 29 0 0 0 0 0
Mottled Sculpin 30 0 0 0 0 0
Northern Hogsucker 9 0 0 0 0 0
Orangethroat Darter 10 0 0 0 0 0
Redfin Shiner 40 0 0 0 0 0
Rock Bass 28 0 0 0 0 0
Smallmouth Bass 43 0 0 0 0 0
Striped Shiner 95 0 0 0 0 0
Yellow Bullhead 1 0 0 0 0 0

Wednesday, April 12, 2006 Page 2 of 4



Indiana Department of Environmental Management
Office of Water Quality/ Assessment Branch/ Biological Studies Section
Fish Community Assessments

Site Information

SubBasin: Lower East Fork White 14 digit HUC: 05120208150010 LSite: WEL150-0008

Site: S Fk Lost River Location: Vernon School Rd County: Washington

Latitude: 38 35 27 Longitude: -86 15 42 TASNatRegion: 10A Topo: 1-33 Segment: 96

Ecoregion: Interior Plateau DrainageArea (sq.miles): 6 Gradient (ft/mile): 21.16
Sample

SampleNumber: DA10864 EventID: 97064 SampleMediumCollected: = Water + FishComm

SampleDate: 9/9/1997 SurveyCrewChief: SDH  SampleTime: 3:00:00 PM HydroLabNumber: 4

WaterFlowType: WaterAppearance: SkyConditions: AirTemperature:

WindDirection: WindStrength:

DissolvedO2 (mg/l): 6.44 pH: 7.83 WaterTemp (°C): 19.57 SpecificConductivity (uS/cm): 420 Turbidity (NTU): 234
SpecialNotes:

ElectrofishingEquipment: Backpack Voltage: 300  Avg.StreamWidth (m): 48 DistanceFished (m): 75

SecondsFished: 971 WaterDepthAvg (m): 0.4 WaterDepthMax (m): 0.6 TimeAtSite: 1:15
BridgeInReach: ReachRepresentative: WhyReachNotRepresentative:
Special Comments:

Habitat

TotalScore (max100): 72  SubstrateScore (max20): 14 InstreamCoverScore (max20): 18 ChannelMorphologyScore (max20):

RiparianZone&BankErosionScore(max10): 7 Pool/GlideQualityScore (max12): ¢ Riffle/RunScoreQuality (max8): 3
GradientScore (max10): 8 %Pool 70 % Riffle: 20 %Run: 10 % Glide: 0 CanopyCoverPctOpen: 1
SubjectiveRating: 8 AestheticRating: 8 NOTES:

Fish Community Index of Biotic Integrity (IBI)

Information
Actual Observation Metric Score Actual Observation Metric Score
SpeciesCount: 9 3 SensitiveSpeciesCount: 4 5
Darter/Madtom/SculpinSpeciesCount: 1 1 % TolerantIndividuals: 31.7 3
DarterSpeciesCount: 1 % Omnivorelndividuals: 0.0 5
% LargeRiverIndividuals: % InsectivoreIndividuals: 53.7 5
%HeadwaterIndividuals: 0.0 1 % PioneerIndividuals: 41.5 3
SunfishSpeciesCount: 3 % Carnivorelndividuals: 9.8
CentrarchidaeSpeciesCount: Total #of Individuals(CPUE): 41 1
MinnowSpeciesCount: 4 3 CPUElessGizzardShads:
SuckerSpeciesCount: 0 % SimpleLithophilicInd.: 17.1 1
RoundBodySuckerSpeciesCount: % Ind.withDeformities, 0.0 1
SalmonidaeSpeciesCount: ErodedFins,Lesions,&Tumors:
TotallBIScore 32
Metrics are dependent on Ecoregion and Drainage Area. (min 6=nofish): max=60

Metrics can score a 1, 3, or 5 depending on calibration.

Wednesday, April 12, 2006 Page 3 of 4
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Indiana Department of Environmental Management
Office of Water Quality/ Assessment Branch/ Biological Studies Section
Fish Community Assessments

SampleNumber: DAI1086 EventID: 97064 LSite: WEL150-0008 County: Washington
StreamName: S Fk Lost River LocationDescription: Vernon School Rd

Common Name Individual Fish Count Deformities Eroded Fins Lesions Tumors Multiple Anomalies
Bluegill 2 0 0 0 0 0
Creek Chub 13 0 0 0 0 0
Hornyhead Chub 5 0 0 0 0 0
Longear Sunfish 7 0 0 0 0 0
Orangethroat Darter 4 0 0 0 0 0
Redfin Shiner 1 0 0 0 0 0
Rock Bass 3 0 0 0 0 0
Smallmouth Bass 1 0 0 0 0 0
Striped Shiner 3 0 0 0 0 0
Sunfish Hybrid 2 0 0 0 0 0

Wednesday, April 12, 2006 Page 4 of 4



Indiana Department of Environmental
Office of Water Quality-Assessment Branch- Biological Studies
Fish Tissue Contaminant Results Summary

SitelD:  WEL150-0007 USGS Hydrologic 05120208150030
Stream Name: Lost River County Orange
Description: 425N Latitude: 38 37 25. Longitude: -86 20 26.12
Sample Date:  8/6/2002 Lab ID #: 826563-001 Fish Sample Number: AA11724-077-01
7 central stoneroller Mean Length (mm) Mean Weight
Whole 129 (121 - 150) 28 (23 - 46 )
Result Reporting Limit Metho
Lipids 817 % 0.1 EnChemSVO-59
Solids 302 % 0.1 SM2540G
Cadmium < -1 36.538461538461 6020
Lead 70 ug/Kg ww 67.307692307692 6020
Mercury < -1 45.045045045045 6020
Aroclor < -1 50 8082
Aroclor 1016 < -1 50 8082
Aroclor 1221 < -1 50 8082
Aroclor 1232 < -1 50 8082
Aroclor 1242 < -1 50 8082
Aroclor 1248 < -1 50 8082
Aroclor 1254 <« -1 50 8082
Aroclor 1260 < -1 50 8082
Sample Date:  8/6/2002 Lab ID #: 826563-001 Fish Sample Number: AA11724-077-01

Wednesday, April 12, 2006 Page 1 0f 5



Indiana Department of Environmental
Office of Water Quality-Assessment Branch- Biological Studies
Fish Tissue Contaminant Results Summary

SitelD:  WEL150-0007 USGS Hydrologic 05120208150030
Stream Name: Lost River County Orange
Description: 425 N Latitude: 38 37 25. Longitude: -86 20 26.12
Sample Date:  8/6/2002 Lab ID #: 826562-009 Fish Sample Number: AA11724-156-01
5 rock bass Mean Length (mm) Mean Weight
Skin-On Fillets, Scaleless 180 (153 - 201) i21 (78 - 177 )
Result Reporting Limit Metho
Lipids 0.835 % 0.1 EnChemSVO-59
Solids 209 % 0.1 SM2540G
Cadmium < -1 38 6020
Lead < -1 70 6020
Mercury 230 ug/Kg ww 42.735042735042 6020
2,4-DDD < -1 5 8081
2,4-DDE < -1 5 8081
2,4-DDT < -1 5 8081
4,4-DDD < -1 5 8081
4,4-DDE < -1 5 8081
4,4-DDT < -1 5 8081
Aldrin < -1 25 8081
Alpha-BHC < -1 25 8081
Beta-BHC < -1 25 8081
Chlordane, Alpha- < -1 2.5 8081
Chlordane, Gamma- < -1 2.5 8081
Delta-BHC < -1 25 8081
Dieldrin < -1 5 8081
Endosulfan | < -1 25 8081
Endosulfan Il < -1 5 8081
Endosulfan Sulfate < -1 5 8081
Endrin < -1 5 8081
Endrin Aldehyde < -1 5 8081
Endrin Ketone < -1 5 8081
Gamma-BHC (Lindane) < -1 2.5 8081
Heptachlor < -1 2.5 8081
Heptachlor Epoxide < -1 25 8081
Methoxychlor < -1 25 8081
Nonachlor, cis- < -1 5 8081
Nonachior, trans- < -1 5 8081
Oxychlordane < -1 5 8081
Pentachloroanisole < -1 2.5 8081
Toxaphene < -1 250 8081
Hexachlorobenzene < -1 2.5 8081
Aroclor < -1 50 8082
Aroclor 1016 < -1 50 8082
Aroclor 1221 < -1 50 8082
Aroclor 1232 < -1 50 8082
Aroclor 1242 < -1 50 8082
Aroclor 1248 < -1 50 8082
Aroclor 1254 < -1 50 8082
Aroclor 1260 < -1 50 8082
Sample Date:  8/6/2002 Lab ID #: 826562-009 Fish Sample Number: AA11724-156-01

Wednesday, April 12, 2006 Page 2 of 5



Indiana Department of Environmental

Office of Water Quality-Assessment Branch- Biological Studies

Fish Tissue Contaminant Results Summary

SitelD: WEL160-0019
Stream Name: Patoka Reservoir
Description: PATOKA RIVER

Sample Date:  7/10/1996

2 largemouth bass
Skin-On Fillets, Scaleless

Lipids

Cadmium

Lead

Mercury

2,4'-DDD

2,4'-DDE

2,4'-DDT

4,4-DDD

4,4'-DDE

4,4-DDT

Aldrin

Alpha-BHC
Beta-BHC
Chlordane, Alpha-
Chlordane, Gamma-
Delta-BHC

Dieldrin

Endosulfan |
Endosulfan Il
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Nonachlor, cis-
Nonachlor, trans-
Oxychlordane
Pentachloroanisole
Toxaphene
Hexachlorobenzene
Total PCBs

Sample Date:  7/10/1996

Wednesday, April 12, 2006

USGS Hydrologic

05120208160060
County Orange
Latitude:

Lab ID #: 61200783

Mean Length (mm)

AANAAAANAAAAAAAANAAANAAAANANAANANANANANANA

A

(324

Result

0.54
34.3
22.3
634
-1
-1
-1
E
-1
-1
-1
-1
-1
4
A
-1
-1
-1
4
-1
-1
-1
-3
-1
1
-1
-1
-1
-1
-1
%
.
-1
-1

- 330)

%

ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww

Lab ID #: 61200783

Fish Sample Number:

Mean Weight
412 (397

50 Longitude:

Reporting Limit

Fish Sample Number:

61200783

61200783

10

426 )

Metho
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Indiana Department of Environmental

Office of Water Quality-Assessment Branch- Biological Studies
Fish Tissue Contaminant Results Summary

SitelD: WEL150-0008
Stream Name: S Fk Lost River
Description: Vernon School Rd

Sample Date:  9/9/1997

3 creek chub
Whole

Lipids

Solids

Cadmium
Chromium

Copper

Lead

Mercury

Nickel

Zinc

2,4'-DDD

2,4'-DDE

2,4-DDT

4,4-DDD

4,4-DDE

4,4-DDT

Aldrin

Alpha-BHC
Beta-BHC
Chlordane, Alpha-
Chlordane, Gamma-
Delta-BHC

Dieldrin

Endosulfan |
Endosulfan 11
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Nonachlor, cis-
Nonachlor, trans-
Oxychlordane
Pentachloroanisole
Toxaphene
Hexachlorobenzene
Total PCBs
1-Methylnaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)pyrene
Benzo(g,h,i)perylene

Wednesday, April 12, 2006

USGS Hydrologic

05120208150010

County Washington

Latitude:

Lab ID #: 974252021

Mean Length (mm)

ZWA

A A

I\AA/\AA/\AI\/\AA/\/\A/\/\AA/\AA/\A/\AA/\AAI\A/\/\A/\A

(162

Result
3.38
19.4

-1
100
1680
1130
-1
-1
21300
-1
-1
-1
-1
-1
-1
A
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1
-1

- 173)

%

%

ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww

38 356 27

Fish Sample Number:

Mean Weight
47 (42

Reporting Limit

20

Longitude:

974252021

-86 15 42

50 )

Metho
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Indiana Department of Environmental
Office of Water Quality-Assessment Branch- Biological Studies
Fish Tissue Contaminant Results Summary

Benzo(k)fiuoranthene
Benzo[a]anthracene
Benzo[blfiuoranthene
Chrysene
Dibenzo[a,h]anthracene
Fluoranthene

Fluorene
Indenof1,2,3-cd]pyrene
Naphthalene
Phenanthrene

Pyrene

Sample Date:  9/9/1997

Wednesday, April 12, 2006

AANAAAAAANANANA

A

Lab ID #:

-1
-1
1
1
-1
4
-1
4
-1
-1
-1

ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww
ug/Kg ww

974252021

Fish Sample Number:

5
5
10
5
10
7.5
10
5
50
5
5

974252021
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